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Description 



1. Field of the invention 
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[0001] The invention relates to novel [4S-(4aipha, 12aalpha;]-4~(d!methyIamino)-9-[[(substituted amino)-substituted] 
amino]-1,4 t 4a,5,5a,6,11 t 12a-octahyd^ herein af- 

ter called 9-[(substituted glycyl)-amido]-6-demethyI-6-deoxytetracycIines, which exhibit antibiotic activity against a wide 
spectrum of organisms including organisms which are resistant to tetracyclines and are useful as antibiotic agents. 
[0002] The invention also relates to novel 9-[(haloacyl)amido]-6-demethyl-6-deoxytetracycline intermediates useful 
for making the novel compounds of the present invention and to novel methods for producing the novel compounds 
and intermediate compounds. 



SUMMARY OF THE INVENTION 
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[0003] This invention is concerned with novei 9-[(substituted gfycyI)amido]-6-demethyI-6-deoxytetracyciines repre- 
sented by formula I and II, which have antibacterial activity; with methods of treating infectious diseases in warm 
blooded animals employing these new compounds; with pharmaceutical preparations containing these compounds; 
with novel intermediate compounds and processes for the production of these compounds. More particularly, this in- 
vention is concerned with compounds of formula I and il which have enhanced in vitro and in vivo antibacterial activity 
against tetracycline resistant strains as well as a high level of activity against strains which are normally susceptible 
to tetracyclines. 
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[0004] In formula I and ii, 

R is selected from hydrogen; straight or branched (Cj-Cgjalkyl group selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-mercapto(C r C 4 )alkyl group selected from mercaptomethyl, a-mer- 
captoethyl, a-mercapto-1-methylethyI, a-mercaptopropyl and a-mercaptobutyl; a-hydroxy^-C^aiky! group selected 
from hydroxymethyl, a-hydroxyethyl, a- hydroxy- 1-methylethyi, a- hydroxy propyl and a-hydroxybutyl; carboxyI(C r C 8 ) 
alkyi group; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl and p-naphthyl; substituted(C 6 -C 10 )aryI group (sub- 
stitution selected from hydroxy, halogen, (C r C 4 )aIkoxy, triha!o(C r C 3 ) alkyi, nitro, amino, cyano, (C r C 4 )aIkoxycarbo- 
nyi, (C r C 3 )a!kyIamino and carboxy); (Cy-CgJaralkyI group selected from benzyl, 1-phenyIethyI, 2-phenyIethyi and phe- 
nyipropyl; substitutcdtCy-CgJaralkyl group [substitution selected from halo, (C^C^alkyl, nitro, hydroxy, amino, mono- 
or di-substitutcd (C r C 4 )aikyiamino. (C r C 4 )aIkoxy, (C 1 -C 4 )aIkyIsuifonyI, cyano and carboxy] ; 



2 



EP 0 582 829 B1 



H 1 is selected from hydrogen and (C r C 6 )alkyI selected from methyl, ethyl propyl, isopropyl, butyl. isobutyL penty! and 
hcxyl: 

when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the W substituent) 
maybe be either the racemate (DL) or the individual enantiomers (L or D); 

W is selected from amino; hydroxyiamino; (C r C 12 ) straight or branched aikyl monosubstituted amino group substitution 
selected from methyl, ethyl, n-propyl, 1-mcthylethy!. n-butyl, 1 -methyl propyl, 2-methyipropyl, 1,1-dimcthylcthyI, n- 
pentyl, 2-methylbutyi, 1,1-dimethyIpropyi, 2,2-dimethyipropyI, 3-methylbutyI, n-hexyl, 1-methyIpentyI, 1 .1-dimethyl- 
butyl , 2 2-dimethylbutyI,3-rnethyIpentyI, 1 ,2-dimethylbutyl, 1 ,3-dimethylbutyI. 1-methyM-ethyIpropyI. heptyl. octyl, no- 
nyi, decyl, undecyl and dodecyi and the diastereomers and enantiomers of said branched alkyi monosubstituted amino 
group; (C 3 -C B )cycloalkyl monosubstituted amino group substitution selected from cyclopropyl, trans-1,2-dimethylcy- 
clopropyh cis-1 ,2-dimethyIcyclopropyl, cyciobutyl, cyclopentyl, cyclohexy!, cycloheptyl, cyclooctyl, bicyclo[2.2.1]hept- 
2~yl, and bicyclo[2.2.2]oct-2-yI and the diastereomers and enantiomers of said (C 3 -C a )cycIoaikyI monosubstituted ami- 
no group; [(C 4 -C 10 )cycloalky!]alkyl monosubstituted amino group substitution selected from (cyclopropyl)methyl, (cy- 
cIopropyl)ethyI, (cydobutyl)methyI t (trans-2-methyicyc!opropyI)methyI, and (cis-2-methyicycIobutyI)methyI; (C 3 -C 10 ) 
alkenyl monosubstituted amino group substitution selected from allyl, 3-butenyl, 2-butenyl (cis or trans), 2-pentenyl, 

4- octenyI, 2,3-dimethyl-2-butenyl, 3-methyI-2-butenyI 2-cycIopentenyI and 2-cycIohexenyI; (C 6 -C 10 )aryl monosubsti- 
tuted amino group substitution selected from phenyl and naphthyl; (C 7 -C 10 )aralkylamino group substitution selected 
from benzyl, 2-phenylethyi, t-phenylethyl, 2-(naphthyl)methyl, 1-(naphthyl)methyl and phenylpropyl; substituted (C 6 - 
C 10 )aryl monosubstituted amino group [substitution selected from (C r C 5 )acyI, (C r C 5 )acyIamino, (C r C 4 )a1kyl, mono 
or disubstituted (C-j-CgJalkylamino, (C r C 4 )aIkoxy, (C r C 4 )alkoxycarbonyI ( (C r C 4 )aIkylsulfonyI, amino, carboxy, cyano, 
halogen, hydroxy, nitro and trihaio(C 1 -C 3 )aIkyI] ; straight or branched symmetrical disubstituted (C 2 -C 14 )alkyIamino 
group substitution selected from dimethyl, diethyl, diisopropyl, di-n-propyl, di-n-butyl and diisobutyl; symmetrica! dis- 
ubstituted (C 3 -C 14 )cycIoaIkylamino group substitution selected from dicyclopropyl, dicyclobutyl, dicyclopentyl, dicylo- 
hexyl and dicyclo heptyl; straight or branched unsymmetrical disubstituted (C 3 -C 14 )aIkyIamino group wherein the total 
number of carbons in the substitution is not more than 14; unsymmetrical disubstituted (C 4 -C 14 )cyc!oaIkyIamino group 
wherein the total number of carbons in the substitution is not more than 14; (C 2 -C 8 )azacycloalkyI and substituted (C 2 - 
C Q )azacycioaikyl group substitution selected from aziridinyl, azetidinyl, pyrrolidinyi, piperidinyl, 4-methylpiperidinyl, 
2-methyipyrroIidinyI, cis-3,4-dimethylpyrro!idinyi, 

trans-3,4-dimethy!pyrrolidinyi , 
2-azabicycIo[2.1 ,1]hex-2-yl, 

5- azabicyclo[2.1 .1]hex-5-yl, 
2-azabicyc!o[2.2.1]hept-2-yl, 
7-azabicyclo[2.2.1]hept-7-yl, and 

2- azabicycIo[2.2.2]oct-2-yl and the diastereomers and enantiomers of said (C 2 -C 8 )azacycIoalkyl and substituted (C 2 - 
C 8 )azacycioa!kyl group; 1 -azaoxacycloalkyl group selected from morpholinyl and 1-aza-5-oxocycloheptane; substitut- 
ed 1-azaoxacycloalkyl group substitution selected from 2-(C 1 -C 3 )aIky!morphoIinyl, 

3- (C r C3)alkylisooxazo!idinyl, tetrahydrooxazinyl and 3,4-dihydrooxazinyl; [1 ,n]-diazacycioalkyl and substituted [1,n]- 
diazacycloalkyl group selected from piperazinyl, 2-(C 1 -C 3 )alkyIpiperazinyl l 4-(C 1 -C 3 )alkyIpiperazinyI, 2,4-dimethyl- 
piperazinyl, 

4- (C 1 -C 4 )aIkoxypiperazinyI, 4-(C 6 -C 10 )aryloxypiperazinyl, 4-hydroxypiperazinyI, 2,5-diazabicycIo[2.2.t]hept-2-yl, 
2,5-diaza-5-methyIbicyclo[2.2.1]hept-2-yl, 2,3-diaza-3-methyibicyclo[2.2.2]oct-2-yI, and 2,5-diaza-5,7-dimethyibicyclo 
[2.2.2]oct-2-yl and the diastereomers or enantiomers of said [1 ,n]-diazacycloalkyl and substituted [1 ,n]-diazacycloa!kyi 
group; 1-azathiacycIoaIkyl and substituted 1-azathiacycloa!kyl group selected from thiomorpholinyl, 2-(C 1 -C 3 )aIkyIth- 
iomorpholinyl and 3-(C 3 -C 6 )cycIoa!kylthiomorpholinyl; N-azoIyl and substituted N-azoiyl group selected from 1-imida- 
zolyl, 2-(C 1 -C 3 )aIkyI-1-imidazo!yl l 3-(C r C 3 )alky!-1-imidazoIyl, 1 -pyrrolyl, 2-(C 1 -C 3 )alkyI-1-pyrroIyl, 3-(C r C 3 )alkyl- 
1-pyrrolyI, 1-pyrazoIyI, 3-(C r C 3 )-aIkyl-1-pyrazolyl, indolyl, 1-(1,2,3-triazolyl), 4-(C r C 3 )alkyI-1-(1 ,2,3-triazoiyI), 5-(C r 
C 3 )alkyl-1-(1 ,2,3-triazolyl), 4-(1 ,2,4-triazolyl, 1 -tetrazolyl, 2-tetrazoIyl and benzimidazolyl; (heterocycle)amino group 
said heterocycle selected from 2- or 3-furanyl, 2- or 3-thienyI, 2-, 3- or 4-pyridyl, 2- or 5-pyridazinyl, 2-pyrazinyi, 2- 
(imidazolyl), (benzimidazolyl), and (benzothiazolyl) and substituted (heterocycle)amino group (substitution selected 
from straight or branched (C r C 6 )alky!) ; (heterocycie)methylamino group selected from 2- or 3-furyImethyIamino, 2- 
or 3-thienyImethyIamino, 2-, 3- or 4-pyridyImethyIamino, 2- or 5-pyridazinyimethyI- amino, 2-pyrazinyimethyIamino, 2- 
(imidazolyl)methyl- amino, (benzimidazoiyl)methyiamino, and (benzothiazolyl)methylamino and substituted (heterocy- 
de)mcthyiamino group (substitution selected from straight or branched (C^CgJalkyi); carboxy (C 2 -C 4 )aIkyIamino group 
selected from aminoacetic acid, a-aminopropionic acid, p-aminopropionic acid, a-butyric acid, and p-aminobutyric acid 
and the enantiomers of said carboxy (C 2 -C 4 )aikylami no group; (C r C 4 )a!koxycarbonyIamino group substitution selected 
from methoxycarbonyl, ethoxycarbonyl, ailyioxycarbonyl, propoxycarbonyl, isoproproxycarbonyl, 1 ,1-dimethyi- ethox- 
ycarbonyl, n-butoxycarbonyl r and 2-methylpropoxycarbonyI; (C r C 4 ) alkoxyamino group substitution selected from 
methoxy, ethoxy.n-propoxy, 1-methyIethoxy, n-butoxy, 2-methyipropoxy, and 1 ,1-dimethyiethoxy; (C 3 -C 0 )cy- 
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cloalkoxyamino group selected from cyclopropoxy trans-1 .2-dimethylcyclo- propoxy. cis-1 ,2-dimethyIcycIopropoxy. cy~ 
clobutoxy T cycIopentoxy,cyclohexoxy. cycioheptoxy. cyciooctoxy. bicycIo[2.2.1]hept-2-y!Qxy. andbicyclo[2.2.2]oct-2~yl- 
oxy and the diastereomers and enantiomers of said (C 3 -C B )cycIoalkoxyamino group: (C 6 -C 10 )aryloxyamino group se- 
Iectedfrom phenoxyamino, 1 -naphthyloxyamino and2-naphthyloxyamino; (C^-C^) arylalkoxyHmino group substitution 
selected from benzy loxy, 2-phenyIethoxy, 1 -phenyl ethoxy, 2-(naphthyi)methoxy ; 1 - (naphthyl)- methoxy and pheny ipro- 
poxy; 

R 2 and R 3 are independently selected from 

(i) hydrogen providing that R 2 and R 3 are not both hydrogen; 

(ii) straight or branched (C 1 -C 3 )alkyl group selected from methyl, ethyl, n-propyl or 1-methylethyI; 

(iii) (C 6 -C 10 )aryl group selected from phenyi f ct-naphthyi or p-naphthyl; 

(iv) (Cy-CgJaralkyI group such as benzyl, l-phenylethyl, 2-phenyIethyI or phenyipropyl; 

(v) a heterocycie group selected from a five membered aromatic or saturated ring with one N, O, SorSe heteroatom 
optionally having a benzo or pyrido ring fused thereto: 




Z = N, O, S or Se 

such as pyrrolyl, N-methyiindolyl, indolyl, 2-pyrroIidinyI, 3-pyrroIidinyI, 2-pyrroIinyI, tetrahydrofuranyl, furanyl, ben- 
zofuranyl, tetrahydrothienyl, thienyl, benzothieny! or selenazolyl; 

(vi) a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring 
fused thereto: 




Z or Z 1 = N, O, S or Se 

such as imidazolyl, pyrazolyl, benzimidazoiyl, oxazolyl, benzoxazolyl, indazolyl, thiazoiyl, benzothiazolyl, 3-alkyI- 
3H-imidazo[4,5-b]pyridyl or pyridylimidazolyi, or 

(vii) a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended O 
heteroatom: 



I I 

A A 



(wherein A is selected from hydrogen; straight or branched (C 1 -C 4 )aiky;; C 6 -aryi; substituted C s -aryl (substitution 
selected from ha!o,(C r C 4 )alkoxy, triha!o(C 1 -C 3 }aIkyI, nitro, amino, cyano, (C r C 4 )-aikoxycarbonyI, (C,-C 3 ) 
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aikylamino or carboxy); benzyl. 1 -phenylelhyl. 2-phenyIethyI or phenylpropyl) such as y-butyro lactam, y-buly rol- 
actone. imidazolidinone or N-aminoimidazolidinone. or a six mcmbercd aromatic ring with one to thrco N hcter- 
oatoms such as pyridyL pyrida/inyL pyrazinyl. sym-tria/inyi. unsymtria/inyi, pyrimidinyi or (C r C 3 ) alkyithiopyri- 
da/inyi, or a six membered saturated ring with one or two N. 0 : S or So heteroatoms and an adjacent appended 
5 O heteroatom such as 2.3-dioxo-1-piperazinyl, 4-ethyl-2.3-dioxo-1-piperazinyi t 4-methyI-2.3-dioxo-1-piperazinyI, 

4-cyciopropyl-2~dioxo-1-piperazinyl, 2-dioxomorpholinyl. 2-dioxo-thiomorphoiinyi; 

(viii) or a six membered aromatic ring with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazinyi, 
symtria/inyl, unsym-tria/inyl, pyrimidinyi or (C 1 -C 3 )alky!thiopyrida/inyl: 

(ix) a six membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended O 
10 heteroatom such as 2,3-dioxQ-l-pipcrazinyl, 4-ethy!-2 t 3-dioxo-1-piperazinyI, 4-methyl-2,3-dioxo-1- piperazinyi, 

4-cycIopropyi-2-dioxo-1 -piperazinyi, 2-dioxomorphoiinyI, 2-dioxothiomorphoIinyI; 

(x) -(CH 2 ) n COOR 4 where n^O-4 and R is selected from hydrogen; straight or branched (C r C 3 )aIkyI selected from 
methyl, ethyl, n-propyl or l-methyiethyl; 

(xi) (C 6 -C 10 )aryl selected from phenyl, a-naphthyl or p-naphthyl; 

15 

or R and R 3 taken together are: 

(i) -(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n=0-1 , -NH, -N(C r C 3 )alkyl [straight or branched], -N 
(C r C 4 )alkoxy, oxygen, sulfur or 
20 (ii) substituted congeners selected from (L or D)proiine, ethyI(L or DJproiinate; and the pharmacologically accept- 

able organic and inorganic salts or metal complexes. 

[0005] This invention also provides the following compounds: 

25 [7S-(7alpha, lOaalpha^-N^-fAminocarbonyiJ-Z^dimethylam^-S.Sa^.ea.y.lO.IOa.^-octahydro-l , 8, 10a, 

11-tetrahydroxy-10 t 12dioxo-2-naphthacenyI]-4-ethyl-lH-pyrazoIe-1-acetamide, (Formula I, R and R 1 = H, W = 
4-ethyM H-pyrazoM -yl); 

14S-(4alpha, 12aalpha)] -4-(Dimethylamino)-1 , 4, 4a, 5, 5a, 6, 11, 12a-octahydro-3, 10, 12, 1 2a-tetrahydroxy-1 , 
11-dioxo-9-[[[methyI{phenylmethyi)amino]acetyI]amino]-2-naphthacenecarboxamide,(Formula !, R and R 1 = H f 
30 W = N-methylbenzylamfno); 

[7S-(7a!pha,10aaIpha)]-N-[9-(Aminocarbonyi)^^ 

11tetrahydroxy-10,12dioxo-2-naphthacenyl]-6-methyl-2-azabicycIo[2.2.2]octane-2-acetamide, (Formula I, R and 
R1 s H, W = 6-methyl-2-azabicyclo[2.2.2]octan«2-yl) ; 

[4S-(4alpha,12aaipha)]-4-(Dimethylamino)-1, 4,48,5,53,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[[[ 
35 (2«methylcyclopropyl)oxy]amino]acetyl]amino]-1 ,11 -dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, 

W= (2-methy!cyclopropyl)-oxyamlno); 

[7S-(7alpha, lOaalphaJl-N-fS-CAminocaitonyO^-tdimethylaminoJ-S.Sa.e.ea^.lO.IOa.^-octahydro-I.SJOa, 
11-tetrahydroxy-10,12dioxo-2-naphthacenyI]-3-ethyI-1-pyrroIidineacetamide, (Formula I, R and R 1 = H, W = 
3-ethylpyrroMdln-1-yl) ; 

40 [7S-(7aIpha, 10aaIpha)]-N-[9-(Aminocaroonyl)-7-(dimethyIamino)-5,5a r 6,6a l 7,10,10a l 12-octahydro-1 ,8,10a, 

11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-4-(aminomethyl)-a-methyl-1-piperidineacetamide, (Formula I, R = 
CH 3 , R 1 = H, W = 4- amlnomethyIpIperldn-1-yl); 
[4S-(4aipha,12aaIpha)]-4-(Dimethy^ 

(S-methyicycIobutylJoxylaminol-l-oxobutyllaminol-I.H-dioxo^-naphthacenecarboxamide hydrobromide, (For- 
45 mula I, R = H, R 1 = Et, W = 3-methylcyclobutyIoxyamino); 

[7S-(7alpha,10aaIpha)] -N-[9-(Aminocarbonyl) -7-(dimethylamino) -5,5a,6,6a,7,10 ( 10a,12-octahydro-1 ,8,10a, 

11-tetrahydroxy-1Q,12dioxo-2-naphthacenyI]- -ethyI-4-methyl-2-isoxazoIidineacetamide, (Formula I, R = Et, R 1 

= H, W = 4-methyl-isoxazolidin-2-yl) ; 

[7S-(7alpha,10aaipha)]-N-[9-(Aminocarb^ 
50 il4etrahydroxy-10,12-dioxo-2-naphthacenyI]-a-ethy!-3-methyi-4H-1,2,4-triazoI 

R 1 = H, W = 3-methyl-4H-1,2,4-triazol-4-yi) ; 

or 

[7S-(7aIpha, 10aalpha)]-4-[[9-(Aminocarbonyi)-7-(dimethyIamino)-5,5a l 6,6a,7,10,10a,12-octahydro-1 ,8,10a, 
11-tetrahydroxy-10,12--dioxo>2-naphthacenyi]am!no]-3-[ethyI(phenyImethyi)amino]-4--oxobutanoic acid (Formula 
55 |, r ~ carboxymethyi, R 1 = H, W = N-ethylbenzylamlno). 

[0006] Preferred compounds arc compounds according to the above formula I and Ii wherein: 

R is selected from hydrogen: straight or branched (C r C e )aIkyi group selected from methyl, ethy!, propyl, isopropyl, 
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buty ; . isobutyi. pentyl. hexyl. heptyi and octyi: u-mercapto(C r C 4 )alky! group selected from mercaptomethyi. ct-mer- 
captoethyl. u-mcrcapto-1-mcthylethyI. u-mercaptopropy! andu-mcrcaptobutyl; a-hydroxy(C r C 4 )a!kyl group selected 
from hydroxymethyl. cf-hydroxyethyi. u-hydroxy-1-methyiethyl. u-hydrcxypropy! and u~hydroxybutyi: carboxyI(C r C a ) 
aikyi group: (C 5 -C 10 )aryl group selected from phenyl, u-naphthyl and p-naphthyl; (C 7 -C 9 )aralkyl group selected from 
benzyl. 1-phenylethyl. 
2-phcny!ethyi and phenylpropyi: 

substituted(C7-C 9 )aralkyl group [substitution selected from halo, (C r C 4 )alkyl, nitre, hydroxy, amino, mono-or di-sub- 
stituted (C r C 4 )alkylamino ; (C r C 4 )alkoxy ; (C r C 4 )alkylsulfony! ; cyano and carboxy]: 

R 1 is selected from hydrogen and (C r C 6 )alky! selected from methyl, ethyl propyl, isopropyi, butyl isobutyi, pentyl and 
hexyl; 

when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the- carbon bearing the W substituent) 
maybe be either the racemate (DL) or the individual enantiomers (L or D); 

W is selected from amino; hydroxylamino; (C^-C^) straight or branched alky I monosubstituted amino group substitution 
selected from methyl, ethyl, n-propyl, 1 -methyl ethyl, n-butyi, 1-methylpropyl, 2-methyIpropyi, 1 ,l-dimethylethyl, n- 
pentyl, 2-methylbutyi, 1 ,1-dimethylpropyl, 2,2-dimethylpropyl, 3-methylbutyI, n-hexyl. l-methylpentyl, 1 ,1 -dimethyl- 
butyl, 2,2-dimethyIbutyi, 3-methyipentyI, 1 ,2-dimethylbutyi, 1 ,3-dimethylbutyI, i-methyl-i-ethylpropyl, heptyi, octyi, no- 
nyl, decyi, undecyl and dodecyl and the diastereomers and enantiomers of said branched alkyl monosubstituted amino 
group; (C 3 -C 8 )cycIoalkyI monosubstituted amino group substitution selected from cyclopropyl, trans-1 ,2-dimethyicy- 
ciopropyl, cis-1 ,2-dimethyIcycIopropyl, cyclobutyl, cyclopentyl, cyclohexyl, cycioheptyl, cyclooctyl, bicycIo[2.2.1]hept- 

2- yl, and bicycIo[2.2.2]oct-2-yl and the diastereomers and enantiomers of said (C 3 -C 8 )cycloa!kyi monosubstituted ami- 
no group; [(C 4 -C 10 )cycloalkyl]alkyl monosubstituted amino group substitution selected from (cyclopropyl)methyi, (cy- 
clopropyl)ethyl, (cyclobutyl)methyl, (trans-2-methyicycIopropyl)methyI, and (cis-2-methyIcyciobutyl)methyI; (C 3 -C 10 ) 
alkenyl monosubstituted amino group substitution selected from allyl, 3-butenyl, 2-butenyl (cis or trans), 2-pentenyl, 
4-octenyi, 2,3-dimethyl-2-butenyl, 3-methy!-2-butenyI 2-cycIopentenyl and 2-cyclohexenyI; (C 6 -C 10 )aryi monosubsti- 
tuted amino group substitution selected from phenyl and naphthyl; (Cy-C^Jaralkylamino group substitution selected 
from benzyl, 2-phenylethyl, 1-phenylethyl, 2-(naphthyl)methyl, 1-(naphthyl)methyl and phenylpropyi; straight or 
branched symmetrical disubstituted (C 2 -C 14 )alkylamino group substitution selected from dimethyl, diethyl, diisopropyl 
and di-n-propyl; symmetrical disubstituted (C 3 -C 14 )cyc!oa!ky!amino group substitution selected from dicyclopropyl, di- 
cyclobutyl, dicyclopentyl, dicylohexyl and dicycloheptyi; straight or branched unsymmetrical disubstituted (C 3 -C 14 ) 
alkylamino group wherein the total number of carbons in the substitution is not more than 14; unsymmetrical disubsti- 
tuted (C 4 -C 14 )cycioaIkyIamino group wherein the total number of carbons in the substitution is not more than 14; (C 2 - 
C 8 )azacycIoaIkyI and substituted (C 2 -C 8 )azacycloalkyI group selected from aziridinyl, azetidinyl, pyrrolidinyi, piperidi- 
nyl, 4-methylpiperidinyl, 2-methylpyrroIidinyl, cis-3,4-dimethyIpyrrolidinyI, trans-3,4-dimethyIpyrroiidinyI, 2-azabicycIo 
[2.t.1]hex-2-yi, 5-azabicycIo[2.1 .1]hex-5-yI, 2-azabicycIo[2.2,1]hept-2-yl, 7-azabicycIo[2.2.1]hept-7-yI, and 2-azabicy- 
c!o[2.2.2]oct-2-yI and the diastereomers and enantiomers of said (C 2 -C Q )azacycIoalkyl and substituted (C 2 -C 8 )azacy- 
cloalkyl group; 1 -azaoxacycloalkyl group selected from morpholinyl and 1 -aza-5-oxacydoheptane; substituted 1-aza- 
oxacycloalkyl group selected from 2-(C 1 -C 3 )alkyImorphoIinyl l S-fCVCyalkylisoxazoIidinyl, tetrahydrooxazinyi and 
3,4-dihydrooxazinyl; [1 ,n]-diazacyc!oalkyl and substituted [1 ,n]-diazacycloa!kyl group selected from piperazinyi, 2-(C 1 - 
C 4 )alkylpiperazinyl, 4«(C r C 3 )aIkyIpiperazinyl, 2,4-dimethylpiperazinyI, 4-(C 1 -C 3 )aIkoxypiperazinyl, 4-(C 6 -C 10 )-ary- 
loxypiperazinyl, 4-hydroxypiperazinyl, 2,5-diaza-bicycIo[2.2.1]hept-2-yl, 2,5-diaza-5-methylbicyclo-[2.2.1]hept-2-yI, 
2,3-diaza-3-methylbicyclo[2.2.2]-oct-2-yl, and 2,5-diaza-5,7-dimethyibicycio[2.2.2]oct-2-yI and the diastereomers or 
enantiomers of said [1 ,n]-diazacycloaIkyl and substituted [1 ,n]-diaza-cycIoalkyl group; 1 -azathiacycloalkyl and substi- 
tuted 1-azathiacycloa!kyl group selected from thiomorpholinyl, 2-(C r C 3 )aIkyithiomorpholinyI and 3-(C 3 -C 6 )-cy- 
cloalkylthiomorpholinyl; N-azoIyi and substituted N-azolyl group selected from 1-imidazolyI, 2-(C 1 -C 3 )-aIkyM -imida- 
zolyl, 3-(C r C 3 )alkyl-1-imidazoIyi, 1-pyrrolyl, 2-(C 1 -C 3 )atkyl-l-pyrroIyi, 3-(C r C 3 )aIkyI-1-pyrrolyi, 1-pyrazoIyi, 3-(C r C 3 ) 
alkyl-l-pyrazolyl, indolyl, ,2,3-triazo- iyl), 4-aIkyl-1-(1 ,2,3-triazoIyl), 5-(C r C 3 )aIkyI-l-(1 ,2,3-triazoiyI), 4-(1 ,2,4-tria- 
zolyl, 1-tetrazoIyi, 2-tetrazoIyI and benzimidazolyl; (heterocycle)amino group said heterocycle selected from 2- or 

3- furanyI, 2- or 3-thienyI, 2-, 3- or 4-pyridyl, 2- or 5-pyridazinyI, 2-pyrazinyl, 2-(imidazoIyl), (benzimidazolyl), and (ben- 
zothiazolyi) and substituted (heterocycie)amino group (substitution selected from straight or branched (C^CgJalkyl); 
(heterocycle)methyiamino group selected from 2- or 3-furyImcthyiamino, 2- or 3-thienyImethylamino, 2-, 3- or 4-pyri- 
dylmethylamino, 2- or 5-pyridazinyImethyIamino, 2-pyrazinyImethyIamino, 2-(imidazoIyI)methyiamino, (benzimida- 
zolyl)methylamino, and (benzothiazolyl)methylamino and substituted (heterocycle)methylamino group (substitution se- 
lected from straight or branched (C r C 6 )alkyl); carboxy (C 2 -C 4 )alkylami no group selected from aminoacetic acid, a- 
aminopropionic acid, p-aminopropionic acid, a-butyric acid, and p-aminobutyric acid and the enantiomers of said car- 
boxy (C 2 -C 4 )aIkyIamino group; (C r C 4 )aIkoxycarbonylamino group substitution selected from methoxycarbonyl, ethox- 
ycarbonyl, allyloxycarbonyl, propoxycarbonyl, isoproproxycarbonyl, 1 ,1-dimethyIethoxycarbonyl, n-butoxycarbonyl, 
and 2-methyIpropoxycarbonyI; (C r C 4 )aIkoxyamino group substitution selected from mcthoxy, cthoxy.n -pro poxy, 1 -me- 
thyl- ethoxy, n-butoxy, 2-methyIpropoxy. and 1 ,1 -dimethylethoxy; (C 3 -C a )-cycioaikoxyamino group substitution selected 
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from cyclopropoxy, trans-! ,2-dimethyIcycIopropoxy. cis-1 .2-dimethyIcyciapropoxy, cyclobutoxy, cyclopcntoxy. cy- 
dohcxoxy cyclohcptoxy. cyclooctoxy. bicyc!o[2.2.1 ]hcpt-2-yloxy. and bicycIo[2.2.2]oct-2- yioxy and the diastereomers 
and enantiomers of said (C 3 -C 8 )cycloa!koxyamlnQ group: ;c 5 ~C 10 )ary!oxyamino g^oup selected from phenoxyamino. 
l-naphthyloxyarnino and 2-naphthyloxyamino; 

(Cy-C^Jarylalkoxyamino group substitution selected from benzyloxy, 2-phenylethoxy. 1-phenyiethoxy, 2-(naphthyl) 
mcthoxy, ! -(naphthyl)- mcthoxy and phenylpropoxy; R 2 and R 3 are independentiy selected from: 

(i) hydrogen providing that R 2 and R 3 are not both hydrogen* 

(ii) straight or branched (C^^Jalkyl group selected from methyl, ethyl, n-propyi or ! -mcthylethyl; 

(iii) (C 8 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; 

(iv) (C 7 -C 9 )aralkyl group selected from benzyl, !-pheny!ethyl, 2-phenylethyI or phcnylpropyl; 

(v) a heterocycle group selected from a five membered aromatic or saturated ring with one N, O, S or Se heteroatom 
optionally having a benzo or pyrido ring fused thereto: 




Z = N, 0, S or Se 



such as pyrrolyl, N-methylindoIyl, indolyl, 2-pyrrolidinyI, 3-pyrrolidinyl, 2-pyrroIinyl, tetrahydrofuranyl, furanyl, ben- 
zofuranyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, 

(vi) a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido ring 
fused thereto: 




Z or Z 1 = N, O, S or Se 



such as imidazolyl, pyrazolyl, benzimidazolyl, oxazolyl, benzoxazolyl, indazolyl, thiazolyl, benzothiazoiyl, 3-aIkyI- 
3H-imidazo[4,5-b]pyridyl or pyridy I imidazolyl, 

(vii) a five membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 0 
heteroatom: 
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A A 



(A is selected from hydrogen; straight or branched (C r C 4 )aIkyl; C 6 ~aryi; substituted C 6 -ary! (substitution selected 
from halo, (C-pC^alkoxy, triha!o(C 1 -C 3 )aIkyI, nitro, amino, cyano, (Ci-C^alkoxycarbonyl, (C^CsJalkylamino or 
carboxy): (C 7 -C 9 )-araIkyI group selected from benzyl, 1-phenylethyI, 2-phenyIethyI or phenylpropyi) 
such as y-butyrolactam, y-butyrolactone, imidazolidinone or N-aminoimidazoiidinone, 

(viii) a six membered aromatic ring with one to three N heteroatoms such as pyridyl, pyridazinyl, pyrazinyi, sym- 
triazinyl, unsym-triazinyl, pyrimidinyi or (CVC^alkylthiopyridazinyl, 

(ix) a six membered saturated ring 

with one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1 -piper- 
azinyi, 4-ethyl-2,3-dioxo-1 -piperazinyl, 4-methy!-2,3-dioxo-1 -piperazinyl, 4-cyclopropyI-2-dioxo-1 -piperazinyi, 
2-dioxomorphoIinyI, 2-dioxo-thiomorphoIinyi; 

(x) - (CH 2 ) n COOR 4 where n=G-4and R 4 is seiectedfrom hydrogen; straight or branched (C r C 3 )aIkyi group selected 
from methyl, ethyl, n-propyl or 1-methylethyl; 

(xi) or (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl, p-naphthyl; 

or R 2 and R 3 taken together are-(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n=0-1 , -NH, -N(C 1 -C 3 )aIkyl 
[straight or branched], -N(C 1 -C 4 )alkoxy, oxygen, sulfur or substituted congeners selected from (L or D)proline, ethyl(L 
or D)prolinate, morpholine, pyrrolidine orpiperidine; and the pharmacologically acceptable organic and inorganic salts 
or metal complexes. 

[0007] Particularly preferred compounds are compounds according to the above formula I and II wherein: 
R is selected from hydrogen; straight or branched (C^-C^alky! group selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-mercapto(C r C 4 )alkyl group selected from mercapto methyl, a-mer- 
captoethyl, a-mercapto-1 -methylethyl and a-mercaptopropyl; a-hydroxy-(C r C 4 )alkyl group selected from hydroxyme- 
thyl, a-hydroxyethyl, a-hydroxy- 1-methylethyl and a-hydroxypropyl; carboxyl(C r C 8 )alkyI group; (C 6 -C 10 )aryl group 
seiectedfrom phenyl, a-naphthyl and p-naphthyl; (C 7 -C 9 )aralkyl group seiectedfrom benzyl, 1-phenylethyl, 2-phenyIe- 
thyl and phenylpropyi; R 1 is selected from hydrogen and (C r C 6 )alkyl selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl and hexyl; 

when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the W substituent) 
maybe be either the racemate (DL) or the individual enantiomers (L or D); 

W is selected from amino; (C r C 12 ) straight or branched alkyl monosubstituted amino group substitution selected from 
methyl, ethyl, n-propyl, 1-methylethyl, n-butyl, 1 -methylpropyl, 2-methylpropyl, 1 ,1 -dimethyl- ethyl, n-pentyl, 2-methyl- 
butyl, 1,1-dimethylpropyI, 2,2-dimethyIpropyl, 3-methyIbutyl, n-hexyl, 1-methylpentyI, 1 ,1-dimethylbutyI, 2,2-dimethyl- 
butyl, 3-methylpentyl, 1 ,2-dimethyIbutyl, 1 ,3-dimethyIbutyI, 1-methyI-1-ethylpropyl, heptyl, octyl, nonyl and decyl 
and the diastereomers and enantiomers of said branched alkyl monosubstituted amino group; (C 3 -C a )cycloalkyl mon- 
osubstituted amino group substitution seiectedfrom cyclopropyl, trans-1 ,2-dimethyIcycIopropyI, cis-1 ,2-dimethylcycIo- 
propyl, cyclobutyl, cyclopentyi, cyclohexyl, cycloheptyi and cyclooctyl and the diastereomers and enantiomers of said 
(C 3 -C 8 )cycioaIkyI monosubstituted amino group; [(C 4 -C 10 )cycIoa!kyIIalkyI monosubstituted amino group substitution 
selected from (cyclopropyl) methyl, (cyclopropyl)ethyl and (cyciobutyl)methyl; (C 3 -C 10 )alkenyi monosubstituted amino 
group substitution selected from allyl, 3-butenyl, 2-butenyl (cis or trans), 2-pentenyI, 4-octenyI, 2,3-dimethyl-2-butcnyI, 
3-methyI-2-butenyl 2-cycIopentenyl and 2-cycIohexenyI; (C 7 -C 10 )aralkylamino group substitution selected from benzyl, 
2-phenyIethyi, 1-phenyiethyl, 2-(naphthyl)methyl, 1-(naphthyl)methyl and phenylpropyi; straight or branched symmet- 
rical disubstituted (C 2 -C 14 )alkylamino group substitution selected from dimethyl, diethyl, diisopropyl and di-n-propyl; 
straight or branched unsymmctrical disubstituted (C 3 -C 14 )aIkyIamino group wherein the total number of carbons in the 
substitution is not more than 1 4; unsymmetrical disubstituted (C 4 -C 14 )cyclo- alkylamino group wherein the total number 
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of carbons in the substitution is not more than 14; 

(C 2 -C 8 )azacydoaikyl and substituted (C2-C8)azacycio- alky! group selected from aziridinyi, azetidinyL pyrrolidinyl. pip- 
eridinyi, 4-methyIpiperidinyl, 2- methyipyrrolidinyl. cls-3.4-dimethylpyrroIidinyI. and trans-34-dimethyipyrrolidinyi and 
the diastereomers and enantiomers of said (C 2 -C a )a/acyciaalky! and sub- stituted (C 2 -C 8 )azacydoalkyI group; 
s 1-azaoxacycioalkyi group selected from morphoiinyi and 1 -aza-5-oxacycIoheptane; substituted 1 -azaoxacyclo- alkyl 
group selected from 2-(C 1 -C 3 )alkylmorpholinyl, 

3- (C r C 3 )aIkylisooxazolidinyl and tetrahydrooxazinyl; [1 ,n]-diazacycloaIkyl and substituted [1 ,n]-diazacycloa!kyI group 
selected from piperazinyl, 2-(C 1 -C 3 )alkylpiperazinyl, 

4- (C r C 3 )alkylpiperazinyi, 2,4-dimethylpiperazinyl, 4-hydroxypiperazinyi, 2,S-diazabicycio[2.2.1]hept-2-yi, 2,S-diaza- 
10 5-methyI- bicycio[2.2.1]hept-2-yl, and 2,3-diaza-3-methylbicyclo- [2.2.2]oct-2-yI, the diastereomers or enantiomers of 

said [1 ,n]-d!azacycloa]ky! and substituted [1 ,n]-diaza- cycloaikyl group; 1 -azathiacycioalkyl and substituted 1 -azathia- 
cycloaikyl group selected from thiomorphoiinyl and 2-(C 1 -C 3 )aIkyithiomorphoiiny!; N-azolyl and substituted N-azolyl 
group selected from 1-imidazolyI, 2-(C 1 -C 3 )aIkyI-1-imidazoiyi, 3-(C r C 3 )alkyl-1-imida-zoiyl, 1-pyrroiyI, 2-(C 1 -C 3 )a!kyi- 
1-pyrroIyI t 3-(C r C 3 )alky!-1-pyrrolyl, 1-pyrazolyI, 3-(C 1 -C 3 )aikyl-1-pyrazoiyI l indoiyi, ,2,3-triazo- lyl), 4-(C r C 3 )alkyl- 

15 1-(1,2,3-triazoiyi), 5-(C r C 3 )- alky!-1-(1 ,2,3-triazolyi) and 4-(1 ,2,4-triazoIyl; (heterocycie)methylamino group selected 
from 2- or 3-furyImethyiamino, 2- or 3-thienylmethylamino, 2-, 3- or 4-pyridyImethylamino, 2- or 5-pyridazinylmethyI- 
amino, 2-pyrazinyImethy!amino, 2-(imidazoiyl)methyi- amino, (benzimidazolyl)methylamino, and (benzothiazoiyi) 
methyiamino and substituted (heterocycie)methyl- amino group (substitution selected from straight or branched (C<,- 
C 6 )alkyi); carboxy(C2-C 4 )aIkyIamino group selected from aminoacetic acid, a-aminopropionic acid, p-aminopropionic 

20 acid, a-butyric acid, and p-aminobutyric acid and the enantiomers of said carboxy(C 2 -C 4 )aiky!amino group; 

(C r C 4 )aikoxycarbonyiamino group substitution selected from methoxycarbonyi, ethoxycarbonyl, allyloxycarbonyi, pro- 
poxycarbonyl, isoproproxycarbonyi, 1 ,1-dimethylethoxycarbonyi, n-butoxycarbonyl, and 2-methyipropoxycarbonyI; 
(C^-C^alkoxyamino group substitution selected from methoxy, ethoxy, n-propoxy, 1-methyiethoxy, n-butoxy, 2-meth- 
ylpropoxy, and 1 ,1-dimethyIethoxy; (Cy-C^Jarylaikoxyamino group substitution selected from benzyoxy, 2-phe- 

25 nylethoxy, 1 -phenyl ethoxy, 2-(naphthyi)methoxy, l-(naphthyl)- methoxy and phenyipropoxy; R 2 and R 3 are independ- 
ently selected from hydrogen; straight or branched (C r C 3 )aikyi group selected from methyl, ethyl, n-propyl or 1 -meth- 
yiethyl; (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; (C 7 -C 9 )araikyl group selected from benzyl, 
1 -phenylethyl, 2-phenyIethyl or phenyipropyl; a heterocycle group selected from a five membered aromatic or saturated 
ring with one N, O, S or Se heteroatom optionally having a benzo or pyrido ring fused thereto: 

30 



35 




*o z = N, 0, S or Se 



45 such as pyrrolyl, N-methy!indolyl, indolyl, 2-pyrrolidinyl, 3-pyrrolidinyl, 2-pyrrolinyl, tetrahydrofuranyl, furanyl, benzo- 
furanyl, tetrahydrothienyl, thienyl, benzothienyl or selenazolyl, or a five membered aromatic ring with two N, O, S or 
Se heteroatoms optionally having a benzo or pyrido ring fused thereto: 



50 




55 

Z or Z 1 = N, 0, S or Se 
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such as imidri/olyl. pyra/olyi. ben/imidazolyl. oxazolyl. benzoxazolyi. indazolyl. thlazolyl, bcnzothiazoiyl, 3-aikyl-3H- 
imidazo[4 5-b]pyridyi or pyridylimidazoiyl. or a five membered saturated ring with one ortwo N. O. S orSe hcteroatoms 
and an adjacent apoended O hetereatom: 



(A is selected from hydrogen; straight or branched (C r C 4 )alkyI; C 6 -aryI; substituted C 6 -aryI (substitution selected from 

halo, (C^C^alkoxy, trihaIo(C 1 -C 3 )aIkyI, nitro, amino, cyano, (C r C 4 )-alkoxycarbonyl, (C r C 3 )alkyIamino orcarboxy); 

(Cy-CgJ-aralkyI group selected from benzyl, l-phenylethyl, 2-phenyIethyI or phenyipropyl) 

such as y-butyro lactam, y-butyrolactone, imidazolidinone or N-aminoimidazolidinone, or a six 

membered aromatic ring with one to three N heteroatoms such as pyridyl, pyridazinyi, pyrazinyl, sym-triazinyi, unsym- 

triazinyl, pyrimidinyi or (C r C 3 ) alkylthiopyridazinyl, or a six membered saturated ring 

with one or two N, O, S or Se heteroatoms and an adjacent appended O heteroatom such as 2,3-dioxo-1 -piperazinyl, 
4-ethyI~2,3-dioxo-l-piperazinyi, 4-methyI-2,3-dioxo-1 -piperazinyl, 4-cycIopropyl-2-dioxo-1 -piperazinyl, 2-dioxomor- 
pholinyl, 2-dioxo-thiomorphoIinyI; or -(CH 2 ) n COO R 4 where n=0-4 and R 4 is selected from hydrogen; straight or 
branched (Cj-Cyalkyl group selected from methyl, ethyl, n-propyl or 1 -methylethyl; or (C 6 -C 10 )aryl group selected 
from phenyl, a-naphthyl, p-naphthyl; 

or R 2 and R 3 taken together are -(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n=0-1 , -NH, -N(C r C 3 )alkyl 
[straight or branched], -N(C r C 4 )alkoxy, oxygen, sulfur or substituted congeners selected from (L or D)proline, ethyI(L 
or D)prolinate, and the pharmacologically acceptable organic and inorganic salts or metal complexes. 
[0008] Compounds of special interest are compounds according to the above formula I and II wherein: 
R and R 1 are independently selected from hydrogen, methyl and ethyl; and when R does not equal R 1 the stereochem- 
istry of the asymmetric carbon (i.e. the carbon bearing the W substituent) maybe be either the racemate (DL) or the 
individual enantiomers (L or D); 

W is selected from amino; (C^Cg) straight or branched alkyl monosubstituted amino group substitution selected from 
methyl, ethyl, n-propyl, 1 -methylethyl, n-butyl, 1 -methylpropyl, 2-methylpropyl, n-hexyl and n-octyl; (C 3 -C 6 )cycloalkyl 
monosubstituted amino group substitution selected from cyciopropyi, cyclopentyl and cyclohexyi; [(C 4 -C 5 )cycIoaIkyI] 
aikyl monosubstituted amino group substitution selected from (cyclopropyl)methyl and (cyciopropyi) ethyl; (C 3 -C 4 )alke- 
nyl monosubstituted amino group substitution selected from allyl and 3-butenyl; (C 7 -C 10 ) aralkylamino group substitu- 
tion selected from benzyl, 2-phenyIethyl and 1 -phenylethyl; straight or branched symmetrical disubstituted (C 2 -C 4 ) 
alkylamino group substitution selected from dimethyl and diethyl; straight or branched unsymmetrical disubstituted 
(C 3 )aIkylamino group substitution selected from methyl(ethyl); 

(C 2 -C 5 )azacycIoalkyl group selected from pyrrolidinyl and piperidinyl; 1-azaoxacycloaIkyI group selected from mor- 
pholinyl; substituted 1 -azaoxacycio alkyl group selected from 2-(C 1 -C 3 )alkyImorphoiinyI; [1,n]-diazacycloaIkyl and sub- 
stituted [1 ,n]-diazacydo- alkyl group selected from piperazinyl, 2-(C r C 3 )alkyI- piperazinyl, 4-(C r C 3 )alkyIpiperazinyl, 
and 2,5-diaza-5-methyibicyc!o[2.2.1]hept-2-yl and 

the diastereomers and enantiomers of said [1 ,n]-diaza-cycloalkyl and substituted [1 ,n]-diazacydoalkyl group; 1-aza- 
thiacycloalkyl and substituted 1 -azathiacycloalky! group selected from thiomorpholinyl and 

2-(C 1 -C 3 )aikyIthiomorphoIinyI; N-azoIyl group selected from 1-imidazoIyl; (heterocycle)methylamino group selected 
from 2- or 3-thienyImethyIamino and 2-, 3- or 4-pyridylmethyIamino; (C r C 4 )alkoxycarbonyiamino group substitution 
selected from mcthoxycarbonyi, ethoxycarbonyl, and 1 ,1-dimethyIethoxycarbonyl; 

R 2 and R 3 are independently selected from hydrogen, methyl, ethyl, n-propyl or 1 -methylethyl with the proviso that R 2 
and R 3 cannot both be hydrogen; 
or R and R 3 taken together are - 

(i) (CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n=0-1, -NH, -N(C r C 3 )alky! [straight or branched], -N 
(C r C 4 )aikoxy, oxygen, sulfur or 

(ii) substituted congeners selected from (L or D)proline and ethyl(L or D)proIinate and the pharmacologicaiiy ac- 
ceptable organic and inorganic salts or metal complexes. 




A 



A 
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[0009] Also included in the present invention are compounds useful as intermediates *cr producing the above com- 
pounds of formula I and I!. Such intermediates include those having the formula Hi: 



^(CH 3 ) 2 




wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; 

R is selected from hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and octyl, mercap- 
tomethyl, a-mercaptoethyl, a-mercapto-1-methyIethyl, a-mercapto propyl and a-mercaptobutyl, hydroxymethyl, a-hy- 
droxyethyl, a-hydroxy-1- methyiethyl, a-hydroxypropyl and a- hydroxy butyl; carboxyl (C r C 8 ) alky I group; phenyl, a- 
naphthyl and p-naphthyl group each optionally substituted by hydroxy, halogen, (C r C 4 )alkoxy, trihaio (Cj-Cg)- alkyi, 
nitro, amino, cyano, (C 1 -C 4 )aIkoxycarbonyI ) (C 1 -C 3 )alkyiamino and carboxy); or a benzyl, 1-phenyiethyI, 2-phenyIethyI 
or phenylpropyl group, each optionally substituted by halo, (C r C 4 )aikyI, nitro, hydroxy, amino, mono- or di-substituted 
(C r C 4 )alkyIamino, (C r C 4 )aIkoxy, (C r C 4 )aIkyIsulfonyI, cyano and carboxy; 

R 1 is selected from hydrogen, methyl, ethyl propyl, isopropyl, butyl, isobutyl, pentyl and hexyl; and when R does not 
equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the Y substituent) may be be either 
the racemate (DL) or the individual enantiomers (L or D); and the pharmacologically acceptable organic and inorganic 
salts and metal complexes. 

[0010] Preferred compounds are compounds according to the above formula 111 wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; 

R is selected from hydrogen, methyl, ethyl, propyl, isopropyl, butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-mercapto 
(C 1 -C 4 )alkyi group selected from mercaptomethyi, a-mercaptoethyl, a-mercapto- 1 -methyiethyl, a-mercapto propyl and 
a-mercaptobutyl; a-hydroxy(C 1 -C 4 )alkyl group selected from hydroxymethyl, a-hydroxy ethyl, a-hydroxy-1 -methyiethyl, 
a-hydroxypropyi and a-hydroxybutyl; carboxy!(C r C 8 )aikyl group; (C 6 -C 10 )ary! group selected from phenyl, a-naphthyi 
and (3-naphthyl; (C 7 -C 9 )araikyl group selected from benzyl, 1-phenyIethyl, 2-phenyIethyI and phenylpropyl; substituted 
(C 7 -C 9 )aralkyl group [substitution selected from halo, (C 1 -C 4 )alkyl, nitro, hydroxy, amino, mono- or di-substituted (C r 
C 4 )alkylamino, (C r C 4 )aIkoxy, (C r C 4 )aIkyisulfonyI, cyano and 

R 1 is selected from hydrogen and (C r C 6 )aikyl selected from methyl, ethyl propyl, isopropyl, butyl, isobutyl, pentyl and 
hexyl; 

And when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the Y substituent) 
maybe be eitherthe racemate (DL) or the individual enantiomers (L or D); and the pharmacologically acceptable organic 
and inorganic salts and metal complexes. 

[0011] Particularly preferred compounds are compounds according to the above formula III wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; 

R is selected from hydrogen; straight or branched (C^CgJalkyl group selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl, hexyl, heptyl and octyl; a-mercapto(C 1 -C 4 )alkyl group selected from mercaptomethyi, a-mer- 
captoethyl, a-mercapto-1 -methyiethyl and a-mercaptopropyl; a-hydroxy-(C r C 4 )alkyl group selected from hydroxyme- 
thyl, a-hydroxyethyl, a-hydroxy-1 -methyiethyl and a-hydroxypropyl; carboxyl (C r C 8 )aikyl group; (C 6 -C 10 )aryl group 
selected from phenyl, a-naphthyi and p-naphthyi; (C 7 -C 9 )aralkyl group selected from benzyl, 1 -phenylethyl, 2-phenyie- 
thyl and phenylpropyl; R 1 is selected from hydrogen and (C 1 -C 6 )alkyl selected from methyl, ethyl, propyl, isopropyl, 
butyl, isobutyl, pentyl and hexyl; when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the 
carbon bearing the Y substituent) maybe be either the racemate (DL) or the individual enantiomers (L or D); and the 
pharmacologically acceptable organic and inorganic salts and metal complexes. 
[0012] Compounds of special interest are compounds according to the above formula III wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; 
R is selected from hydrogen, methyl and ethyl; 
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R 1 is selected from hydrogen, methyl or ethyl: 

when R docs not equal R 1 the stereochemistry of the asymmetric carbon [i.e. the carbon bearing the Y substituent) 
maybe be eitherthe racemate (DL) or the individual enantiomers (L or D): and the pharmacologically acceptabie organic 
and inorganic salts and metal complexes. 

5 

DESCRIPTION OF THE PREFERRED EMBODIMENTS 

[0013] The novel compounds of the present invention may be readily prepared in accordance with the following 
schemes. 

10 



Scheme I 



15 



20 

N(CH 3 ) 2 




salt 
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[0014] The 8-[(substituted glycyl)am:do]-6-demethyI- 6-deoxytetracyclines. or mineral acid salts, can be made by 
the procedure described in scheme I. !n accordance with scheme !. 9-aminQ-6-dcmethy;-S-deoxy- tetracycline or its 
mineral acid salt. 1_, is dissolved in a mixture of 1 ,3-dimethyI-3.4.5.6-tetrahydro-2(1 H)- pyrimidcne and acetonitrilo. 
Sodium carbonate is added and the mixture Is stirred *or 5 minutes. An acid haiido of the formula: 




wherein R, R 1 , W have been described hereinabove, and X is selected from chlorine, fluorine, bromine or iodine, is 
added and the reaction is stirred at room temperature for from 0.5-2 hours to give the corresponding 9-[(substituted 
gIycyI)amido]-6-demethyI-6-deoxytetracycline, or its mineral acid salt 3. 
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Scheme II 




so [0015] The preferred method for producing 9-[(substituted gIycyI)amido]-6-demethyl-6-deoxytetracycIines or its min- 
eral acid salt 3, is shown in scheme II. This method uses common intermediates which are easily prepared by reacting 
commercially available haloacyl halides of the formula: 
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wherein Y, R and R 1 are as defined hereinabove and Q is halogen selected from bromine, chlorine, iodine and fluorine; 
with 9-amino-6-demethyI~6-deoxytetracyciines, or its mineral acid salt 1^, to give straight or branched 9-[(haIoacyl) 
15 amido]-6-demethyI-6-deoxytetracyciines or its mineral acid salt, 2, in almost quantitative yield. The above intermedi- 
ates, straight or branched 9-[(haloacyi)amido]-6-demethyI-6-deoxytetracyclines or its mineral acid sait 2, react with a 
wide variety of nucleophiles, especiaiiy amines, having the formula WH, wherein W is as defined hereinabove to give 
the new 9-[(substituted gIycyl)amido]-6-demethyl-6-deoxytetracyc!ines or mineral acid salt 3 of the present invention. 
[0016] In accordance with Scheme II, 9-amino-6-demethyI-6-deoxytetracyciine or its mineral acid sait, ±, is mixed with 

20 

a) a poiar-aprotic solvent such as 1 .S-dimethyl-S^.S.e-tetrahydro^flHJpyrimidone, herein after called DMPU, 
hexamethyiphosphoramide herein after called HMPA, dimethylformamide, dimethylacetamide, N-methylpyrro- 
iidone, 1 ,2-dimethoxyethane or equivalent thereof; 

b) an inert solvent such as acetonitrile, methylene chloride, tetrahydrofuran chloroform, carbon tetrachloride, 
25 1 ,2-dichioroethane, tetrachloroethane, diethyl ether, t-butyi methylether, isopropyl ether or equivalent thereof; 

c) a base such as sodium carbonate, sodium bicarbonate, sodium acetate, potassium carbonate, potassium bi- 
carbonate, triethyiamine, cesium carbonate, lithium carbonate or bicarbonate equivalents; and 

d) a straight or branched haloacyi halide of the formula: 

30 



R 

35 

Y 

wherein Y, R, R 1 and Q are as defined hereinabove such as bromoacetyl bromide, chloroacetyl chloride or 2-bromo- 
proplonyl bromide or equivalent thereof; the halo, Y, and halide, Q, in the haloacyi halide can be the same or 
^0 different halogen and are selected from bromine, chlorine, iodine and fluorine 

e) for 0.5 to 5 hours at room temperature to the reflux temperature of the reaction; to form the corresponding 9-[ 
(haloacyI)amido]-6-de-methyl-6-deoxytetracycIine, 2 , or its mineral acid salt. 

[0017] The intermediate, 9-[(haloacyl)amido]-6-demethyl-6-deoxytetracyc!ine or mineral acid salt 2, is treated, under 
45 an inert atmosphere of helium, argon or nitrogen, with 

a) a nucleophile WH such as an amine or substituted amine or equivalent for example methyl- amine, dimethyl- 
amine, ethylamine, n-butyiamine, propylamine or n-hexylamine; 

b) a polar-aprotic solvent such as DMPU, HMPA dimethylformamide, dimethylacetamide, N-methylpyrrolidone or 
so 1 t 2-dimethoxyethane; 

c) for from 0.5 - 2 hours at room temperature or under reflux temperature to produce the desired 9-[(substituted 
gIycyI)amido]-6-demethyI-6-deoxytetracyciine, 3, or its mineral acid salt. 
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Scheme IJI 





W 







i oh n 




OH 


0 


OH 0 


0 



NHCH 2 N< r3 



[0018] (n accordance with Scheme III, compounds of formula 3 are N-alkylated in the presence of formaldehyde and 
either a primary amine such as methylamine, ethylamine, benzylamine, methyl glycinate, (L or D)alanine, (L or D)lysine 
or their substituted congeners; or a secondary amine such as morpholine, pyrrolidine, piperidine or their substituted 
congeners to give the corresponding Mannich base adduct, 4. 

[0019] The 9-[(substituted gIycyl)amido]-6-demethyI-6-deoxytetracyclines may be obtained as metal complexes such 
as aluminum, calcium, iron, magnesium, manganese and complex salts; inorganic and organic salts and corresponding 
Mannich base adducts using methods known to those skilled in the art (Richard C. Larock, Comprehensive Organic 
Transformations, VCH Publishers, 411 -41 5, 1 989). It is well known to one skilled in the art that an appropriate salt form 
is chosen based on physical and chemical stability, flowability, hygroscopicity and solubility. Preferably, the 9-[(substi- 
tuted gIycyI)amido]-6-demethyI-6-deoxytetracycIines are obtained as inorganic salt such as hydrochloric, hydrobromic, 
hydroiodic, phosphoric, nitric or sulfate; or organic salt such as acetate, benzoate, citrate, cysteine or other amino 
acids, fumarate, glycolate, maleate, succinate, tartrate, alkylsuifonate or arylsulfonate. Depending on the stochiometry 
of the acids used, the salt formation occurs with the C(4)-dimethyIamino group (1 equivalent of acid) or with both the 
C(4)-dimethyIamino group and the W group (2 equivalents of acid). The salts are preferred for oral and parenteral 
administration. 

[0020] Some of the compounds of the hereinbefore described Schemes have centers of asymmetry at the carbon 
bearing the W substituent. The compounds may, therefore, exist in at least two (2) stereoisomer^ forms. The present 
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invention encompasses the racemic mixture of stereo isomers as well as all stereoisomers of the compounds whether 
free from other stereoisomers or admixed with stereoisomers in any proportion of enantiomcrs. The absolute config- 
uration of any compound may be determined by conventional X-ray crystallography. 

[0021] The stereochemistry centers on the tetracycline unit (i.e. C-4. C-4a. C-5a and C-1 2a) remain intact throughout 
5 the reaction sequences. 

BIOLOGICAL ACTIVITY 

Method for in Vitro Antibacterial Evaluation (Tables ?. I'andV) 

10 

[0022] The minimum inhibitory concentration (MIC), the lowest concentration of the antibiotic which inhibits growth 
to the test organism, is determined by the agar dilution method using Muller-Hinton i! agar (Baltimore Biological Lab- 
oratories). An inoculum density of 1-5x 10 5 CFU/ml and a range of antibiotic concentrations (32-0.004 jig/ml) is used. 
The plates are incubated for 1 8 hours at 35°C in a forced air incubator. The test organisms comprise strains that are 
is sensitive to tetracycline and genetically defined strains that are resistant to tetracycline, due to inability to bind to 
bacterial ribosomes (tetM) or by a tetK encoded membrane protein which confers tetracycline resistance by energy- 
dependent efflux of the antibiotic from the cell. 

EL coli in Vitro Protein Translation System (Table III) 

20 

[0023] An in vitro, cell free, protein translation system using extracts from E. coli strain MRE600 (tetracycline sensi- 
tive) and a derivative of MRE600 containing the tetM determinant has been developed based on literature methods 
[J.M. Pratt, Coupled Transcription-translation in Prokaryotic Cell-free Systems, Transcription and Translation, a Prac- 
tical Approach, (B.D. Hames and S.J. Higgins, eds) p. 179-209, IRL Press, Oxford -Washington, 1984], 

25 [0024] Using the system described above, the tetracycline compounds of the present invention are tested for their 
ability to inhibit protein sysnthesis in vitro. Briefly, each 1 0 jxl reaction contains S30 extract (a whole extract) made from 
either tetracycline sensitive cells or an isogenic tetracycline resistant (tetM) strain, low molecular weight components 
necessary for transcription and translation (i.e. ATP and GTP), a mix of 19 amino acids (no methionine), ^S labeled 
methionine, DN A template (either pBR322 or pUC119), and either DMSO (control) or the novel tetracycline compound 

so to be tested ("novel TC") dissolved in DMSO. 

[0025] The reactions are incubated for 30 minutes at 37°C. Timing is initiated with the addition of the S30 extract, 
the last component to be added. After 30 minutes, 2.5 uJ of the reaction is removed and mixed with 0.5 ml of 1 N NaOH 
to destroy RNA and tRNA. Two m! of 25% trichloroacetic acid is added and the mixture incubated at room temperature 
for 15 minutes. The trichloroacetic acid precipitated materia! is collected on Whatman GF/C filters and washed with a 

35 solution of 1 0% trichloroacetic acid. The filters are dried and the retained radioactivity, representing incorporation of 35 S- 
methionine into polypeptides, is counted using standard liquid scintillation methods. 
[0026] The percent inhibition (P.I.) of protein synthesis is determined to be: 



/ Retained radioactivity of novel TC containing sample 

P. I. =100- / . _____ 

I Retained radioactivity of the DMSO control reaction 



45 III YiY° Antibacterial Evaluation (Table IV) 

[0027] The therapeutic effects of tetracyclines are determined against an acute lethal infection with Staphylococcus 
aureus strain Smith (tetracycline sensitive). Female, mice, strain CD-1 (Charles River Laboratories), 20±2 grams, are 
challenged by an intraperitoneal injection of sufficient bacteria (suspended in hog mucin) to kill non-treated controls 
so within 24-48 hours. Antibacterial agents, contained in 0.5 ml of 0.2% aqueous agar, are administered subcutancously 
or orally 30 minutes after infection. When an oral dosing schedule is used, animals are deprived of food for 5 hours 
before and 2 hours after infection. Five mice are treated at each dose level. The 7 day survival ratios from 3 separate 
tests are pooled for calculation of median effective dose (ED 50 ). 

55 Testing Results 

[0028] The claimed compounds exhibit antibacterial activity against a spectrum of tetracycline sensitive and resistant 
Gram-positive and Gram-negative bacteria, especially, strains of E. coli and S. aureus containing tetM resistance 6c- 
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tcrminants, and E. colt containing the tetA, tetB, tetC and tetD resistance determinants. Notable is 9-[(N.N-dimethyig- 
Iycyl)amido]-6-demethyI-6-deoxytetracycline T CC. as shown in Table i. which demonstrated excelient in vitro activity 
against tetracycline resistant strains containing the tetM resistance determinant (such as S. aureus UBMS 88-5. S_ 
aureus UBMS 90-1 and 90-2, E. coii UBMS 89-1 and 90-4) and tetracycline resistant strains containing tetB resistance 
s determinants (such as E. coii UBMS 88-1 and E. coii TN1QC tetB). 9-[(N.N-dimethyiglycyl)amido]-6-demethyI-6-deox- 
ytetracycline. also has good activity against E. coii strains containing tetA. tetC and tetD resistance determinants. !t is 
as effective as minocycline against susceptible strains and is superior to minocycline against a number of recently 
isolated bacteria from clinical sources. (Tabie II) 

[0029] As shown in Table II, the free base, disulfate. dihydrochloride : monohyd r och!oride and the Mannich bases of 
iu 9-[(N.N-dimethyIgIycyl)amindo]-6-demethyI-6-deoxytetracyciine. show comparable in vitro antibacterial activity. 

[0030] Minocycline and 9-[(N,N-dimethyIgIycyl)-amido]-6-demethyl-6-deoxytetracycline are assayed for their ability 
to inhibit protein synthesis taking place on either wild type or TetM modified ribosomes using a coupled transcription 
and translation system. Both compounds effectively inhibit protein synthesis occurring on wild type ribosomes, at equiv- 
alent levels of activity. Minocycline is not effective in inhibiting protein synthesis occurring on tetM modified ribosomes. 
15 in contrast, 9-[(N,N-dimethyIglycyl)amido]-6-demethyI-6-deoxytetracycline is effective at inhibiting protein synthesis 
occuring on TetM modified ribosomes, although a slightly higher concentration is required to achieve similar levels of 
inhibition reiative to wiid type ribosomes. (Table III) 

[0031] 9-[(N,N-Dimethylglycyi)amido]-6-demethyi-6-deoxytetracycline binds reversibly to its target (the ribosome) 
since bacterial growth resumes when the compound is removed by washing of the organism. Therefore, the ability of 
20 9-[(N,N"dimethyIglycy!)-amido]-6-demethy!-6-deoxytetracycline to inhibit bacterial growth appears to be a direct con- 
sequence of its ability to inhibit protein synthesis at the ribosome ievel. 

[0032] As shown in Table IV, the claimed compounds AA, BB, DD, CC, H, C, D, G and Q show very good in vivo 
activity when tested intraveneously against the minocycline sensitive organism, S. aureus Smith. The claimed com- 
pound CC when administered intraveneously exhibits potent activity (ED 50 1.6 mg/kg) against E. coii UBMS 90-4 

25 (TetM), which is resistant to minocycline, i.e. (ED 50 >32 mg/kg). 

[0033] As shown in Table V, 9-[(N,N-dimethyIgIycyi)-amido)]-6-demethyl-6-deoxytetracycIine shows potent in vitro 
antibacterial activity against a broad spectrum of recent clinical isolates, including a number from veterinary sources. 
It was more active than minocycline and tetracycline against the majority of the isolates tested. The claimed compound 
is especially active against E. faecal is, E. faecium including vancomycin resistant strains. The 9-[(dimethylgIycyI)- 

so amido]-6-demethyi-6-deoxytetracycline also exhibits potent activity against E. coii, Salmonella spp ., Shigella spp ., Sal- 
monella choleraesuis , Proteus mirabilis, Proteus vulgaris , Morganella morganii , Neisseria gonorrhoeae, Bacteroides 
spp ., Ciastridium spp . and Streptococcus spp . The activity of the 9-[(N,N-dimethyIgIycyl)amido]-6-demethyl-6-deoxy- 
tetracycline is generally greater than minocycline and tetracycline. 

[0034] As can be seen from Tables l-V, compounds of the invention can be used to prevent or control important 
35 mammalian and veterinary diseases such as diarrhea, urinary tract infections, infections of skin and skin structure, 
ear, nose and throat infections, wound infections, mastitis and the like. 

[0035] Thus, the improved efficacy of g-KN.N-dimethylglycylJamidoJ-S-demethyl-e-deoxytetracycline is demonstrat- 
ed by the in vitro activity against isogenic strains into which the resistance determinants, such as tetM, are cloned 
(Table !); the inhibition of protein synthesis by TetM modified ribosomes (Table III); and the in vivo activity against 
to experimental infections caused by strains resistant to the tetracyclines, due to the presence of resistance determinants, 
such as tet M (Table IV). 

[0036] When the compounds are employed as antibacterials, they can be combined with one or more pharmaceu- 
tically acceptable carriers, for example, solvents, diluents and the like, and may be administered orally in such forms 
as tablets, capsules, dispersible powders, granules, or suspensions containing, for example, from about 0.05 to 5% 

45 of suspending agent, syrups containing, for example, from about 1 0 to 50% of sugar, and elixirs containing for example, 
from about 20 to 50% ethanol and the like, or parenterally in the form of sterile injectable solutions or suspensions 
containing from about 0.05 to 5% suspending agent in an isotonic medium. Such pharmaceutical preparations may 
contain, for example, from about 25 to about 90% of the active ingredient in combination with the carrier, more usually 
between about 5% and 60% by weight. 

50 [0037] An effective amount of compound from 2.0 mg/kg of body weight to 1 00.0 mg/kg of body weight should be 
administered one to five times per day via any typical route of administration including but not limited to oral, parenteral 
(including subcutaneous, intravenous, intramuscular, intrasternai injection or infusion techniques), topical or rectal, in 
dosage unit formulations containing conventional non-toxic pharmaceuticaliy acceptable carriers, adjuvants and vehi- 
cles. It will be understood, however, that the specific dose levei and frequency of dosage for any particular patient may 

55 be varied and will depend upon a variety of factors including the activity of the specific compound employed, the 
metabolic stability and length of action of that compound, the age, body weight, genera! health, sex, diet, mode and 
time of administration, rate of excretion, drug combination, the severity of the particular condition, and the host under- 
going therapy 
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[0038] These active compounds may be administered orally as weil as by intravenous, intramuscular, or subcuta- 
neous routes. Solid carriers inciudc starch, lactose, dicaicium phosphate, microcrystailinecciiuiose. sucrose and kaolin, 
while liquid carriers include sterile water, polyethylene glycols, non-ionic surfactants and edible oils such as corn, 
peanut and sesame oils, as are appropriate to the nature of the active ingredient and the particuiarform of administration 
desired. Adjuvants customarily employed in the preparation of pharmaceutical compositions may be advantageously 
included, such as flavoring agents, coloring agents, preserving agents, and antioxidants, for example, vitamin E. ascor- 
bic acid, BHT and BHA. 

[0039] The preferred pharmaceutical compositions from the standpoint of ease of preparation and administration are 
solid compositions, particularly tablets and hard-filled or liquid-filled capsules. Oral administration of the compounds 
is preferred. 

[0040] These active compounds may also be administered parenterally or intraperitoneal^. Solutions or suspensions 
of these active compounds as a free base or pharmacologically acceptable salt can be prepared in glycerol, liquid, 
polyethylene glycols and mixtures thereof in oils. Under ordinary conditions of storage and use, these preparations 
contain a preservative to prevent the growth of microorganisms. 

[0041] The pharmaceutical forms suitable for injectable use include sterile aqueous solutions or dispersions and 
sterile powders for the extemporaneous preparation of sterile injectable solutions or dispersions. In all cases, the form 
must be sterile and must be fluid to the extent that easy syringability exists. It must be stable under the conditions of 
manufacture and storage and must be preserve against the contaminating action of micoorganisms such as bacterial 
and fungi. The carrier can be a solvent or dispersion medium containing, for example, water, ethanol, poiyol (e.g., 
glycerol, propylene glycol and liquid polyethylene glycol), suitable mixtures thereof, and vegetable oil. 
[0042] The invention will be more fully described in conjunction with the following specific examples which are not 
be construed as limiting the scope of the invention. 



COMPOUND LEGEND FOR TABLES 



A 
B 
C 
D 
E 
F 
G 
H 
I 

J 
K 
L 

M 
N 
O 



[7S-(7aipha, lOaalphaJl-N-tQ-tAminocarbonyO-y-JdimethylaminoJ-S.Sa.e.ea.Z.IO.IOa.^-octahydro- 
1,8,10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-4-methyI-1-piperidineacetamlde dihydrochloride 
[4S-(4alpha,1 2aalpha)]-4-(Dimethylamino)-9-[[2-(dimethy!amino)-1 -oxopropyl]amino]-1 ,4, 43,5,58, 
6,11,1 2a-octahydro-3, 1 0,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide dihydrochloride 
[4S-(4a!pha,12aalpha)]-4-(DimethyIamino)-1,4, 4a,5,5a,6,11 ,1 2a-octahydro-3, 10,1 2,1 23-tetrahydroxy- 
1,11 -dioxo-9-[[(propyIamino)acetyl]-amino]-2-naphthacenecarboxamide dihydrochloride 
[/S-t/alphaJOaalpha^-N-tg^AminocarbonyO-Z-tdimethylaminoJ-S.Sa.e.Sa./.IO.IOa.^-octahydro- 
1 ,8,1 0a,1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyI]-1 -pyrrolidineacetamide dihydrochloride 
[4S-(4alpha,12aa!pha)]-4-(Dimethylamino)-9-[[(ethylamino)acetyI]amino]-1 ,4,48,5,53,6,11, 12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride 
[4S-(4alpha,12aaIpha)]-4-(Dimethylamino)-1,4, 4a,5,5a,6,11 ,12a-octahydro-3,10,12,12a-tetrahydroxy- 
9-[[(methylamino)acetyl]amlno]-1 ,1 1 -dloxo-2-naphthacenecarboxamide dihydrochloride 
[4S-(4alpha,12aalpha)]-4-(Dimethylamino)-9-[[(hexylamino)acetyl]amino]-1,4,4a,5,5a,6,11 , 12a- 
octahydro-3, 1 0,1 2,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide dihydrochloride 
[4S-(4alpha,12aa!pha)]-9-[[(Butylamino)-acetyI]amino]-4-(dimethylamino)-1 ,4,43,5,53, 6,11 ,123- 
oct3hydro-3, 1 0,1 2,1 23-tetrahydroxy-1 ,11 -dioxo-2-naphth3cenec3rboxamide dihydrochloride 
[7S-(73lph3, 1 033lph3)]-N-9-(Aminoc3rbonyI)-7-(dimethyl3mino)-5,53,6,63,7,1 0,1 03,1 2-oct3hydro- 
1 ,8,1 0s, 1 1 -tetrahydroxy-1 0,1 2-dioxo-1 -piperidinescetsmide dihydrochloride (331 ,404) 
[45-(43lph3 I 12aalpha)]-4-(Dimethyl3mino)-1,4, 4a,5,53,6,11 ,123-oct3hydro-3, 10,1 2,123-tetrshydroxy- 
1,11-dioxo-9-[[[(phenyImethyI)amino]3cetyl]3mino]-2-n3phthacenecarboxamide dihydrochloride 
^S-^slphs.^aBlphsJH-fDimethylsminoJ-IA 43,5,53,6,11 ,12s- octshydro -3 ,10, 12,1 23-tetrahydroxy- 
1,11 -dioxo-9-[[(pentyl3mino)3cetyi]amino]-2-n3phth3cenec3rbox3mide monohydrochioride 
[4S-(43lph3, 12aalpha)]-4-(DimethyIamino)-1,4, 4a, 5, 53, 6, 11, 12s-oct3hydro-3, 10, 12, 123- 
tetr3hydroxy-1,11-dioxo-9-[[[(2-thienyimethyi)amino]acetyI]amino]-2-naphthacenecarboxamide 
dihydrochloride 

[4S-(4alph3,123aIpha)]-4-(DimethyIamino)-1,4 l 43,5,5a ( 6,11 ,12a-octahydro-3,10,12,12a-tetrahydroxy- 
9-[[[(2-methyIpropyl)3mino]3cetyl]amino]-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride 
[4S-(4aIph3,1233lph3)]-4-(Dimethyl3mino)-1,4, 43,5,53,6,11 ,1 2a-octahydro-3,1 0,1 2,1 23-tetrahydroxy- 
1,11 -dioxo-9-[[[(2-pyridiny!methyI]am!no]acetyI]amino]-2-naphthacenecarboxamide dihydrochloride 
[4S-(4alpha,12aa!pha)]-9-[[(Dlcthy:amino)acetyI]amino]-4-(dimcthyIamino)-1,4 t 4a 1 5,5a T 6,11,12a- 
octahydro-3,10,12.12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochloride 
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(continued) 



COMPOUND LEGEND FOR TABLES 



P [7S-(7aIpha,10aalpha)]-N-9-(Aminocarbonyi)-7-^ 

1 .8,1 0a,11-tetrahydroxy-1 0,1 2-dioxo-2-naphthaceny!]-a-methyM -pyrrol idinecarboxamide 
Q [4S-(4aipha,12aaIpha)]-9-[[[(Cyciopropylm^ 

6 I 11,12a-octahydro-3.10,12 l 12a-tctrahydraxy-1,1i-dioxo-2-naphthaccncK:a^ dihydrochioridc 
R [4S-(4aipha,12aaipha)]-9-[(3romoacetyl)amino]-4-(dimcthyIarn:no) 1,4,43.5.53.6 11 12a-octahydrn- 

3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthaccnccarboxamidc monohydrochlorido 
S [4S-(4alpha,12aalpha)]-9-[(2-Bromo-l-oxopropyl)am 11 , 12a- 

octahydro-3,10,12,12a-tetrahydroxy-l , 11-dioxo-2-naphthacenecarbaxamide dihydrochloridc 
T Tetracycline 
U Minocycline 

AA [4S-(4aIpha l 12aa!pha)]-4-(Dimethyiamino)-9-[[(dimcthylamino)acetyI]amino]-1 ,4,4a,5,5a, 6,11,12a- 

octahydro-3, 10,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacenecarboxamide disu Ifate 
BB [4S-(4alpha, 12aaipha)]-4-(Dimethylamino)-9-[[(dimethyiamino)acetyl]amino]-1 ,4,43,5,5a, 6,11 ,12a- 

octahydro-S.IO.^.^a-tetrahydroxy-l.n-dioxo^-naphthacenecarboxamide 
CC [4S-(4aipha l 12aaIpha)]-4-(DimethyIamino)-9-[[(dimethyIam!no)acetyl]amino]-1 ,4,48,5,5a, 6,11,12a- 

octahydro-S.IO.^.^a-tetrahydroxy-I.H-dioxo^-naphthacenecarboxamide dihydrochioride 
DD [4S-(4aIpha, 12aaIpha)]-4-(DimethyIamino)-9-[[(d!mcthyiamino)acctyI]amino]-1 ,4,4a,5,5a, 6,11 ,12a- 

octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide monohydrochloride 
EE [4S-(4aipha,12aaipha)]-4-(Dimethylamino)-9-[[(dimethylamino)acetyl]amino]-1 ,4,48,5,5a, 6,11,12a- 

octahydro-3, 10,1 2,1 2a-tetrahydroxy-1,11-dioxo-N-(1-pyrroIidinyImethyl)-2-naphthacenecarboxamidc 
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Table III 



In Vitro Transcription and Translation 
Sensitivity to 9-(G!ycy[amidoV6-deoxy-6- dcmethyltctracyciinc derivatives 



Compound 




% Inhibition 


Cone. 


Wild Type S30 


Tet M S30 


CC 


1.0 mg/m! 
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99 




0.25 mg/ml 


98 


94 
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91 


82 
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0.25 mg/ml 
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0.06 mg/ml 


86 


72 
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Exampio 1 

r4S-(4aipha, 12aalpha)1-9-[(BromoacGtyl)amino]-4-[dimethylamino)--1 .4. 4a. 5 5a. 6. 11 .12a-octahydro-3.1 0.1 2.12a- 
tctrahydroxy-1 .ll-dioxo-g-naphtbaconccarboxarrndG monohydrochlohde (Formula III. R and R 1 -H, Y is Br, HCI salt) 
5 and 

[4S-(4alpha,12aalpha)1-94(ChIoroac^^ 

tetrahvdroxv-1 .11- d ioxo-2-naphthacenecarboxamide rnonohydrochloride (Formula III, R and R 1 =H, Y is CI, HCI salt) 

10 [0043] To a room temperature solution of 1 .58 g of 9-amino-6~dcmethyI-6-deoxytetracyc]ine monosulfate. 20 ml of 
I .S-dimethyi-a^.S.e-tetrahydro^tlHJ-pyrimidone, hereinafter called DMPU, and 4 mi of acetonitriie is added 0.50 g 
of sodium carbonate. The mixture is stirred for 5 minutes followed by the addition of 0.942 g of bromoacetyl chloride. 
The reaction is stirred for 1 hour, filtered, and the filtrate added dropwise to a mixture of 50 ml of isopropanol and 500 
mi of diethyl ether. The resulting solid is collected, washed first with the mixed solvent (isopropanol and diethyl ether) 

15 followed by diethyl ether, and dried to give 1 .62 g of a mixture of the desired products. MS (FAB): m/z 550 (M+H) and 
506 (M+H). 

Example 2 

20 f4S-(4alpha,1 2aalpha)]-9-[(BromoacetyI)amino1-4-(dimethylamino)-1 ,4,4a,5,5a,6, 11,1 2a-octahydro-3, 10,-1 2,12a- 

tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamidemonohydrobromide (Formula III, R and R 1 =H, Y is Br, HBr salt) 

[0044] The titie compound is prepared by the procedure of Example 1 using 1 .2 g of bromoacetyl bromide to give 
1 .49 g of the pure desired product. 
25 1H NMR(D6-DMSO) : d 12.1(s,1H), 9.9 (bs,1H), 9.8 (s,1H), 9.55(s,1H), 9.05(s,1H), 8.05(d,1H), 6.8(d,1H), 4.3(s,1H), 
4.2(s,2H), 2.75(S.6H). 

Example 3 

30 [4S-(4alpha, 12aalpha)1-9-[(BromoacetyI)aminoI-4-(dimethylamino)-1,4,4a,5,5a,6, 11,1 2a-octahydro-3,1 0,-1 2,1 2a- 
tetrahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide monosulfate (Formula 111, R and R 1 =H, Y is Br, monosulfate 
salt) 

[0045] To a room temperature solution of 1 .05 g of 9-amino-6-demethyI-6-deoxytetracycline monosulfate, 10 ml of 
35 DMPU and 2 ml of acetonitriie is added 0.605 g of bromoacetyl bromide. The mixture is stirred for 30 minutes, then 
poured slowly into a mixture of 5 ml methyl alcohol, 50 ml isopropyl alcohol and 500 ml of diethyl ether. The resulting 
yellow solid is collected, washed several times with diethyl ether and dried to give 1 .27 g of the desired product. 
1 H NMR(D6-DMSO): d 1 2.1 (s,1 H), 9.9(bs,1 H), 9.8(s,1H), 9.55(s,1H), 9,05(s,1 H), 8.05(d,1H), 6.8(d,1H), 4.3(s,1 H), 4.2 
(s,2H), 2.75(s,6H) . 

40 

Example 4 

[4S-(4alpha, 12aalpha)1-9-[(Chloroacetyl)amino]-4-(dimethylamino)-1,4,4a,5,5a ; 6,11,12a-octahydro-3,10,12,12a- 
tetrahvdroxv-1,11-dioxo-2-naphthacenecarboxamide monohydrochloride (Formula III, R and R 1 =H, Y is CI, HCI salt) 

45 

[0046] To a room temperature solution of 0.0465 g of 9-amino-6-demethyI-6-deoxytetracycline hydrochloride, 1 .5 ml 
of DMPU and 0.5 ml of acetonitriie is added 0.023 g of chloroacetyl chloride. The mixture is stirred for 30 minutes, then 
poured into a mixture of 0.5 ml of methyl alcohol, 2 ml of isopropyl alcohol and 20 ml of diethyl ether. The resulting 
solid is collected, washed with diethyl ether and dried to give 0.042 g of the desired product. 
so MS(FAB): m/z 506 (M+H). 

1 H NMR(D6-DMSO) : d 12.1 (s,1 H), 10.4(bs,1H), 9.75(s,1H), 9.55(s,1H), 9.05(s,1H), 8.05(d,1H), 6.8(d,1H), 4.4(s.2H), 
4.3(s,1H), 2.8(s,6H). 
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Examples 

[4S-(4alpha. 12aalpha)]"9-[(2-Bromo-1-oxopropyl)amino]-4-(.dimethyiHmino)-1 .4. 4a. 5. 5a. 6. 11 .12a-octahvdro- 

3.1 0-12. 12a-tetrahvdroxv-1 .11 -diQxo-2-naphthacenecarboxamide monohydrobromide (Formula III, R = CH 3 , R 1 - H t 

YisCI, HBrsalt) " ~~ ' 

[0047] The title compound is prepared by the procedure of Example 1. using 2.11 g of 9-amino-4-(dimethyiamino)- 
6-demethyl-6~deoxytetracycline monosulfate, 0.7 g of sodium carbonate, 20 ml of DMPU, 8 ml of acetonitrile and 1 .73 
g of 2-bromopropionyl bromide. The reaction is stirred for 1 hour to give 1.75 g of the desired product. This reaction 
works equally weii without sodium carbonate. MS(FAB) : m/z 564 (M+H). 

Example 6 

[4S-(4alpha,12aalpha)]-4-(D?methyIa^ 

S.IO^^.^a-tetrahvdroxv-I.U'dioxo^naphthacenecarboxamide dihydrochloride (Formula I, R and R 1 = H, W = n- 
hexylamino di HCI salt) 

[0048] A mixture of 0.23 g of product from Example 2, 0.80 g of n-hexyiamine and 5 ml of DMPU, under argon, is 
stirred at room temperature for 2 hours. The reaction is concentrated in vacuo and the residue diluted with a smaii 
volume of methanol. The diluted reaction solution is added dropwise to a mixture of 1 0 ml of isopropyl alcohol and 1 00 
ml of diethyl ether. 2M hydrochloric acid in diethyl ether is added until a yellow solid is observed. The resulting solid is 
collected, washed with diethyl ether and dried to give 0.14 g of the desired product. 

[0049] Substantially following the methods described in detail herein above in Example 6, the compounds of this 
invention listed below in Examples 7 - 22 are prepared. 



Example 7 


Formula 


R and R 1 = H 


W = 


methylamino, di HCI salt 


Example 8 


Formula 


R and R 1 = H 


W = 


ethyiamino, di HCI salt 


Example 9 


Formula 


R and R 1 = H 


W = 


pyrrolidin-1-yl, di HCI salt 


Example 10 


Formula 


R and R 1 - H 


W = 


4-methyIpiperidin-1-yI, di HC) salt 


Example 11 


Formula 


R and R 1 = H 


w = 


propylamino, di HCI salt 


Example 12 


Formula 


R and R 1 = H 


w = 


n-butylamino, di HCI salt 


Example 13 


Formula 


R =CH 3 , R 1 = H 


w = 


dimethylamino, di HCI salt 


Example 14 


Formula 


Rand R1 = H 


w = 


pentylamino, di HCI salt 


Example 15 


Formula 


R and R 1 = H 


w = 


piperidino, di HCI salt 


Example 1 6 


Formula 


R and R 1 = H 


w = 


benzylamino, di HCi salt 


Example 17 


Formula 


R and R 1 = H 


w = 


thien-2-yImethyIamino, di HCI salt 


Example 18 


Formula 


R and R 1 = H 


w = 


isobutylamino, di HCI salt 


Example 19 


Formula 


R and R 1 = H 


w = 


pyridin-2-yI-methyIamino, di HCI salt 


Example 20 


Formula 


R and R 1 = H 


w = 


diethylamino, di HCI salt 


Example 21 


Formula 


R =CH 3 , R 1 = H 


w = 


pyrroiidin-1-yl, 


Example 22 


Formula 


R and R 1 = H 


w = 


cyclopropylmethylamino, di HCI salt 
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Example 23 

[4S-(4alpha. 12aaipha)1 -4-(DimethyIaminoV9-[[(dim^ 

3.10. 12. 12a-tetrahvdroxv-1, 11 -dioxD-2-naphthacenecarbQxamide sulfate, dihydrochloride. monohydrQchloridDorfree 
5 base {Formula l t R and R 1 = H, W = dimethylamino) 

[0050] A mixture of 0.264g of 9-amino-6-demethyl-6-deoxytetracycline, obtained by literature procedures, 5 ml of 
1 ,3-dimelhyI-3,4,5 t 6-totrahydra-2(1 H)pyrimidinone. 2 mi of acetonitriie and 0.3 g of sodium carbonate is stirred at room 
temperature for S minutes. 

10 To this mixture is added 0.094 g of N.N-dimethylglycyl chloride hydrochloride. The reaction is allowed to stir for 30 
minutes at room temperature and then filtered. The filtrate is added dropwise to approximately 300 m! of diethyl ether 
containing a few drop of either concentrated sulfuric or hydrochloric acid. The resulting precipitate is collected, washed 
with diethyl ether and dried to yield 0.12 g of the desired product. 

[0051] The hydrochloride salt is converted, by treatment with ammonium hydroxide, to the free base. MS(FAB): m/ 
15 z515(M+H). 

[0052] Alternatively, the title compound is prepared by the procedure of Example 3, using 0.2 g of product from 
Example 1 , 2, 3 or 4, 1 .25 g of dimethylamino (40% in water) and 5 ml of DMPU to give 0.14 g of the desired product. 



20 



Example 24 

General Procedure for the Preparation of Mannich Bases. 



[0053] A mixture of 0.5 mm of product from Example 20 (free base), 3 ml of t-butyi alcohol, 0.55 mm of 37% formal- 
dehyde, and 0.55 mm of pyrrolidine, morpholine or piperidine is stirred at room temperature for 30 minutes followed 

25 by heating at 100°C for 15 minutes. The reaction mixture is cooled to room temperature and triturated with diethyl ether 
and hexane. The solid is collected, washed with diethyl ether and hexane, and dried to give the desired product. 
In this mannerthe following compound is made: [4S-(4alpha,12aaipha)]-4-(Dimethylamino)-9-[[(dimethyIamino)acetyl] 
amino]- 1 ,4,48,5,53,6,11 ,12a-octahydro-3, 10,12,12a-tetrahydroxy-1,11-dioxo-N-(1-pyrroIidinyImethyl)-2-naph- 
thacenecarboxamide (Formula ll, R and R 1 = H, W = NMeg and NR 2 R 3 = pyrrolidine) 

30 [0054] Substantially following the method described in Example 6, the compounds of this invention listed below in 
Examples 25-48 are prepared using the product from Example 3 or 4. 
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Example 25 

[4S-(4alpha.12aalpha)1-4-(Dimethyiamino)-1 A4a^^ 

(methaxyamina)acGtyl]aminoI-1.11-diQxo-2-nHphthacenecarbaxamide (Formula ! t R and R 1 = H. W = rnethoxyamino) 
Example 26 

[4S-(4alpha.12aalpha)]-4-(^ 

(phenyimethoxy)aminolacetyl]aminoI-2-naphthacenecarbQxamicic (Formula I, R and R 1 = H, W = benzyloxyamino) 
Example 27 

[7S-(7aipha, 10aaIpha)]-N-[9-(AminocarbonyI)-7-(dimethylamino)-5.5a.6.6a,7,10,10a,12-octahydro-1 ,8,10a. 
1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthaccnyl]-4-ethyI-1 H-pyrazole-1 -acetamide (Formula i T R and R 1 = H t W - 
4-ethyl-lH-pyrazoM-yl) 

Example 28 

[4S-(4alpha, 1 2aalpha)]-9-[[(Cyclobuty ImethyIamino)-acetyI]amino!-4-(dimethyIamino)-1 ,4,4a,5,5a,6. 1 1 , 1 2a- 
octahydro-3,10 ! 12,12a-tetrahydroxy-1,11-dioxo-2-naphthacene-carboxamide (Formula 1, R and R 1 = H, W = 
cyclobutylmethyl-amino) 

Example 29 

[4S-(4alpha,12aaIpha)]-9-[[(2-Butenylamino)aceM 

3,10,12,1 2a-tetrahvdroxv-1 ,11 -dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, W =2«butenylamino) 

Example 30 

[4S-(4a!pha,12aalpha)]-4-(Dimethyte^ 

(hydroxyamino)acetyl]amino]-1 > 11-dioxo-2-naphthacene-carboxamide. (Formula I, R and R 1 = H, W = hydroxyamlno) 
Example 31 

[4S-(4aipha,12aalpha)]-4-(DimethyIamino)-1, 4,4a, 5,5a,6,11 ,12a-octahydro-3,1 0,12 ,12a4etrahydroxy-1,11-dioxo-9-f[ 
[methyi-(phenylmethyl)amino]acetyl]aminol-2-naphthacenecarboxamide (Formula I, R and R 1 = H, W = N- 
methyl be nzylami no) 

Example 32 

[7S-(7aIpha,10aalpha)]-N-[9-(Aminocartoon^ 

1 1 -tetrahvdroxv-1 0,12dioxo-2-naphthaceny[]-5-methvl-2,5-diazabicycIo[2.2.1 .]heptane-2-acetamide (Formula I, R 
and R 1 = H, W = 5-methy!-2,5-dlazablcycIo[2.2.1]hept-2-yl) 

Example 33 

[7S-(7alpha, 10aaIpha)]-N-[9-(Aminocarbonyl)>7'(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahvdro-1 ,8,10a, 
11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]-3-methyl-4-morpholineacetamide (Formula I, R and R 1 = H, W = 
3-methyl-4-morphoIinyl) 

Example 34 

[7S-(7alpha t 10aalpha)]-N-[9-(Aminora^ 

11 -tetrahydroxy-1 0 t 12-dioxo-2-naphthacenyl]-2-azabicyclo[2.2.1]heptane-2 -acetamide (Formula I, R and R 1 = H, W 
= 2-azablcycio[2.2.1]hept-2-yl). 

Example 35 
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[7S-(7alpha.10aalpha)]-N49-(Aminoc 

11-tctrahydroxy-10.12-dioxo-2-naphfr (Formula I, R and R 1 

~ H, W = 6-methyN2-azabIcyc!o[2.2.2]octan-2-yI). 

Example 36 

[7S-(7a1pha.10aalpha)]-N-[9-(Aminocarbo^ 

11-tetrahydroxv-10.12-dioxD-2-naphthaccnylH"methy?-1-pipera/inecarboxamide (Formula I, R and R 1 = H, W ~ 
4-methylplperazIn-1-yI). 

Example 37 

[7S-(7alpha, 1 0aalpha)]-N-[9-(Aminocarbonyl)"7-(dimethylamino)>S,5a,6 ? 6a7.1 0.1 0a,12-octahydro-1 ,6,1 0a. 
1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-4-hydroxy-1 -piperazincacetamide (Formula I, R and R 1 = H, W = 
4-hydroxypiperazin-1-yl)) 

Example 38 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocaroony^ ,B,10a, 
11"tetrahydroxy-10 ? 12-dioxo-2-naphthacenyl]-3-methyl"1-piperazinecarboxamide (Formula I, R and R 1 = H, W = 
3-methylplperazin-1-yl) 

Example 39 

[7S-(7aIpha,10aalpha)]-N-[9-(Aminocaroonyl)-7-^^^ 

114etrahydroxy-10,12-dioxo-2-naphthacenyP I, R and R 1 

= H, W = 3-cyclopropyI-tetrahydro-4H-thiazin-4-yI)) 

Example 40 

[7S-(7alpha,10aalpha)]-N-[9-(Aminoc^ 

1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyI]-3-ethyl-1 H-pyrrole-1 -acetamide (Formula I, R and R 1 = H, W = 3-ethyl- 
IH-pyrroM-yl)) 

Example 41 

[4S-(4alpha t 12aalpha)1-4-(Dimethylami 

imidazol-2-yImethylamino)acetyl]amino]-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, W = 1 H- 
lmldazol-2-yImethylamfno) 

Example 42 

[7S-(7alphaJ0aalpha)]-N42-[[9-(Aminoc^^ 

11 -tetrahydroxy-1 0,12-dioxo-2'naphthacenyl]amino]-2-oxoethyl]alanine (Formula I, R and R 1 = H, W = 
1 -ca rboxy ethy lam I no) 

Example 43 

[TSjgajrjha^^ 

11-tetrahvdroxy-10,12-dioxo-2-naphthacenyl]amlno]-2-oxoethyI1carbamlc acid 1 ,1-dimethylethyl ester (Formula I, R 
and R 1 = H, W = 1,1-dlmethyiethoxycarbonyIamIno) 

Example 44 

[4S-(4alpha t 12aalpha)]-4-(DimethyIam 

(2-methyIcyclopropyl)oxy]amino]acetylIaminoI-1 ,11 -dioxo-2-naphthacenecarboxam:de (Formula I, R and R 1 = H, W 
= (2-methylcycIopropyl)oxyamino) 
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Example 45 

[4S-(4aipha.12aalpha)]-9-[[[^ ,4,4a,5,5a,6 T 11.12a" 
octahydro-3.10.12.12a-tetrahydroxy-1 .11-diDXD"2-paphthacenecarboxamlde (Formula I, R and R 1 = H, W = bicyclo 
[2.2.2]oct-2-yloxyamino) 

Example 46 

r4S-(4alpha.12aatpha)]-4-(Di^ [[[(3-methy I- 
2-butenyl) amino]acQtyt)amino]-1 ,11-dioxo-2-naphthaccnccarboxamide (Formula I, R and R 1 = H, W = 3-rnethyI- 

2- butenylamino) 

Example 47 

\4$^te$h^^ [[[4-[ 
(2-methvI-1 -oxopropyl)amino]phenyl]amino]acetyl]amino]-1 , 1 1 -dioxo-2-naphthacenecarboxamide (Formula I, R and 
R 1 = H, W = 4-[(2-methyM-oxopropyl)amlno]phenylamino) 

Example 48 

[7S-(7alphaJ0aalpha)]-N-[9-(Aminocaro^ 

1 1 -tetrahydroxy-1 0, 1 2-dioxo-2-naphthacenyl]-3-ethyl-1 -pyrrolidineacetamide (Formula I, R and R 1 = H, W = 

3- ethylpyrrolldln-1-yl) 

[0055] Substantially following the method described in Example 6, the compounds of this invention listed below in 
Examples 49-55 are prepared using the product from Example 5. 
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Example 49 

[4S-(4aipha.12aalpha)1-4-(Dimethy!ami 

(1>methyI-1H-imida7oI-2'yl)methyl]Hmino]-1-oxopropyl]amino]-1 ,11-d:oxc-2-naphthacenecarbQxamide (Formula I, R 
= CH 3 , R 1 = H, W = 1-methyMH-imida2ol-2-yI)methylamino) 

Example 50 

[43j4ajpjTa^12a^^ 

octahydro-3,10 t 12.12a-tGtrahydroxy-1,11-dioxO'2-naphthacenccarboxamide (Formula I, R = CH 3 , R 1 =s H, W = 
dlcyclopropylamlno) 

Example 51 

[7S-(7alpha,10aaIpha)1-N-[9-(Aminocaroonyl)^ - 
tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyI]-4-methoxy-g-methyl-1 -piperazine-carboxamide (Formula I, R = CH 3 , R 1 = 
H, W = 4-methoxypiperazIn-1-yl) 

Example 52 

[7S-(7alpha,10aalpha)1-N-[9-(Aminocarbonvl)-7-^ 

1 1 ^tetrahydroxy-1 0,12-dloxo-2-naphthacenyl]'tetrahydro^,2-dimethyl-4H-1 t 4-thiazine-4"acetamide (Formula i, R = 
CH 3 , R 1 = H , W = tetrahydro-2-methyI-4H-1,4-thlazln-4-yI) 

Example 53 

[7S-(7alphaJ0aalpha)H2-[[9'(Aminocaroonyl)-7-(dimethvlamino)-5,5a,6,6a7J0 

1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]aminol-2-oxo-1 -methylethyl]carbamic acid 2-propenyl ester (Formula I, 
R = CH 3 , R 1 = H, W = 2-propenyIoxycarbony!amino) 

Example 54 

[7S-(7alphaJ0aalpha)l'N-[9-(Aminocarbonyl)-7-(dimethylamino)-5 t 5a,6,6a,7 > 10,10a,12-octahvdro-1 ,8,10a, 

1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-4-(aminomethyl)-a -methyl- 1 -piperidineacetamide (Formula I, R = CH 3 , 

R 1 = H, W = 4-amInomethylplperazin-1-yl) 

Example 55 

[4S-(4aIpha, 12aaIpha)]-4-(Dimethylamino)-1 ,4,4a,5,5a,6, 11,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-9-[[2-[[3- 
(methylsulfonyl)phenvllaminol-1-oxopropyllaminol-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = CH 3 , R 1 = 
H, W = 3-(methylsulfonyl)phenyIamino) 

[0056] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 56 is prepared. 

Example 56 

[4S-(4alpha,12aalpha)1-9-r(2-Bromo-2-methyl-1-oxopropyl)amino]-4-(dimethylamino)-1 ,4,4a, 5,5a, 6, 11 ,-12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R and R 1 - 
CH 3 ,Y = Br) - 

Example 57 

[4S-(4alpha,12aalpha)]-4-(D;methylamino)-1 t 4,4a,5,5a,-6,11 ,12a-octahydro-3, 10,1 2,1 2a-tetrahydroxy-9-[[2-methyl- 
2-(methylamino)-1-oxopropyl]am!no]-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = Me, W = 
methylamino) 

[0057] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
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56 and methyl am inc. 
Example 58 

[4S-(4alpha,12aalpha)]-4-(DimetW 

octahydro-3,10,12.12a-tetrahydroxy~1.11-dioxo-2-naphthacenccarboxamidc (Formula l t R and R 1 = Me, W = 
dimethylamlno) 

[0058] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
56 and dimethylamine. 

[0059] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 59 is prepared. 

Example 59 

[4S-(4alpha,12aalpha)I-9-[(2-Bromo-1"Oxobutvi)aminoI-4~(dimethvlamino)-1 ,4,4a,5,5a,6,11 ,12a-octahvdro- 

3,1 0,12,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamido hydrobromide (Formula III, R = Et, R 1 = H t Y = Br) 

Example 60 

[4S-(4alpha ( 12aaIpha)]-4-(DimetW 

(3-methylcyclobutyl)oxy]amino]-1 -oxobutyl]amino]-1 ,11 -dioxo-2-naphthacenecarboxamide hvdrobromide (Formula I, 
R = H, R 1 = Et, W = 3-methylcyclobutyloxyamlno) 

[0060] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
59 and methylcyclobutyloxyamine. 

Example 61 

[4S-(4alpha,12aaIpha)]-9-[[2-[(1 t 1-dimethylethyl)methylamino]-1-oxoD 

6,11,1 2a-octahydro-3, 1 0, 1 2,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide (Formula I, R = Et, R 1 = H, W 
= N-methyl-t-butylamlno). 

[0061 ] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
59 and N-methyl-t-butylamine. 

Example 62 

[7S-(7alphaJ0aalpha)]-N^9-(Aminocaroony 

11-tetrahydroxy-10 t 12-dioxo-2-naphthacenyl]-a-ethyl-4-methyl-2-isoxazolidineacetamide (Formula I, R = Et, R 1 = H, 
W = 4-methyl-isoxazolidin-2-yl) 

[0062] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
59 and 4-methyl-2-isoxazolidine. 

Example 63 

[7S-(7alpha,1 0aalpha)1 -N-[9-(Aminocarbonyl)-7-(dimethvlamino)-5,5a,6,6a,7,1 0,1 OaJ 2-octahydro-1 ,8,1 Oa, 
11"tetrahydroxy-10,12-dioxo-2-naphthacenyl]-g'ethyI-3-methyI-4H-1 ,2,4-triazoie-4-acetamide (Formula I, R = Et, R 1 
= H, W = 3-methyI-4H-1 ,2,4-triazoI-4-yI) 

[0063] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
59 and 3-methyI-1 ,2.4-triazoIe. 

[0064] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 64 is prepared. 
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Example 64 

[4S-(4aipha, 12aaipha)]-9-Kg-Bromo-1-oxopentyl)aminQ^ 

3.10.12.12a"tetrahydroxy-1,11-dioxO"2-naphthacenecartaoxamide hydro-bromide (Formula III R = Pr. R 1 = H, Y = Br) 
Example 65 

[4S-(4alpha,12aalpha)]-4-(DimethyIamfa ,4.4a. 5. 5a, 

6.11. 12a-octahydro-3.1 0,12,1 2a"tetrahydro xy- 1.11~dioxo-2-naphthacenecarboxamide (Formula I, R = f Bu, R 1 = H, W 

= dimethyiamino) 

[0065] The titled compound is prepared by the procedure of Example 6. 

[0066] Substantially following the method described in detail herein above in Example 5, the compound of invention 
Example 66 is prepared. 

Example 66 

[4S-(4alpha, 1 2aalpha)]-9-[(2-3romo-2-methyl-1 -oxobutyl)amino]-4-(dimethylamino)-1 ,4,4a, 5,5a, 6, 1 1 , 1 2a-octahydro- 
3,1 0,1 2,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = Et, R 1 = Me, Y = Br) 

Example 67 

[4S-(4alpha, 12aalpha)]-4-(Dimethvlamino)-9-[[2-(ethylamino)-2-methyl-1 -oxobutyl]amino]-1 ,4,43,5,58,6,1 1 ,12a- 
octahydrO"3,10,"12,12a"tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = Et, R 1 = Me, W = 
ethylamino) 

[0067] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
66 and ethylamine. 

[0068] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 68 is prepared. 

Example 68 

[4S-(4alpha,12aalpha)]-9-[(2-Bromo-3-hydroxy-1-oxopropyl)-aminol-4-(dimethyIamino)-1 ,4,48,5,58,6,11 ,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = CH 2 OH, 
R1 = H, Y = Br) 

Example 69 

[4S-(4alpha,12aalpha)1'4-(Dimethvlamino)-9-[[2-(dimethvlamino) -3-hydroxy-1-oxopropyl]amino]-1 ,4,4a,5,5a, 
6,11,12a-octahydro-3,10 > 12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = CH 2 OH, R 1 - 
H, W = dimethyiamino) 

[0069] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
68 and dimethylamine. 

Example 70 

[7S-(7alpha,10aaIpha)1-N-[9-(Aminocarbon 

1 1 -tetrahydroxy-1 0, 1 2>dioxO"2-naphthacenyl]-g-(hydroxymethyl)-4-methyl-1 H-imidazole-1 -acetamide (Formula I, R = 
CH 2 OH, Ri = H, W = 4-methyMH-ImidazoM-yl) 

[0070] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
68 and 4-methyIimidazoIe. 

[0071] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 71 is prepared. 
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Example 71 

[4S-(4alpha.12aalpha)]-9-[(2-Bromo 

octahydro-3.10.12.12a"tGtrahydroxV"1,11-d[OXD-2-naphthacenecarboxamide hydrobromide (Formula III, R =: 
mercaptomethyl, R 1 = H, Y = Br) 

Example 72 

[4S-(4aipha,12aalpha)]-9-[[2-(Diethylamino^ ,4,4a.5.5a, 
gjl^lga^octahydro^^ (Formula I, R = 

mercapto methyl, R 1 = H, W = dlmethylamino) 

[0072] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
71 and diethylamine. 

Example 73 

[7S-(7alpha, 10aalpha)I-N-r9-(Aminocarbonvl)-7-(dimethvlamino)-5,5a,6,6a,7,10,10a,12-octahydro-1 ,8,10a, 
11-tetrahydroxy-10 j 12-dioxo-2-naphthacenyl]-q'(mercaptomethyI)-1-piperazineacetamide (Formula I, R = 
mercaptomethyl, R 1 = H, W = plperazin-1-yl) 

[0073] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 74 is prepared. 

Example 74 

[7S-(7alpha,10aalpha)]-4-[[9-(Aminocaroo^ 

1 1 -tetrahvdroxy-1 0, 1 2-dioxo-2-naphthacenyl]aminol-3-bromo-4-oxobutanoic acid hvdrobromide (Formula 111, R = 
carboxymethyl, R 1 = H, Y = Br,) 

Example 75 

[7S-(7alpha, 1 0aalpha]-4-[[9-(Aminocarbonyl)-7-(dimethylamino)-5 ; 5a, 6,6a, 7,1 0,1 0a,12-octahvdro-1 ,8,10a, 
11'tetrahydroxy-10,12-dioxo-2-naphthacenyilaminol-3-(hexvlamino)-4-oxobutanoic acid (Formula I, R = 
carboxymethyl, R 1 = H, W = hexylamlno) 

[0074] The titled compound is prepared by the procedure by Example 6. The reactants are the product from Example 
74 and n-hexylamine. 

Example 76 

[0075] [7S-(7alpha,10aalpha)]-4-[[9-(Aminocafo^ 

1 1 -tetrahvdroxv-1 0,1 2-dioxo-2-naphthacenyl]amino]-3-[ethyl(phenylmethyl)aminol-4-oxobutanoic acid (Formula I, R 
= carboxymethyl, R 1 = H, W = N-ethylbenzylamino) 

[0076] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
74 and N-ethylbenzylamine. 

[0077] Substantially following the method, described in detail herein above in Example 5 t the compound of invention 
Example 77 is prepared. 
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Example 77 

r7S-(7alpha.10aalpha)1-5-[[9-(Am 

11-tetrahydrDxy-10.12>dioxO"2-naphthaceny]]Hmino]-4'bromD-5-Qxapentanoic acid hydrobromide (Formula III, R = 
2-carboxyethyl, R 1 = H, Y = Br,) 

Example 78 

r7S-(7alpha, 10aaipha)1 -5-[[9-(Aminocarbonyl)-7-(dimethylamino)-5.ba.6,6a:7.10,10aJ2-octahydrO"l ,8J0a^ 
lljjGtrahydrox^l^ acid (Formula I, R = 

2-carboxylethyl f R 1 = H, W = cyclopropylamino) 

[0078] The titled compound is prepared by procedure of Example 6. The reactants are the product from Example 77 
and cyclopropylamino. 

[0079] Substantially foliowing the method, described in detaii herein above in Example 5, the compound of invention 
Example 79 is prepared. 

Example 79 

[4S-(4aipha, 12aalpha)]-9-[(Bromo (phenyi)acetyI)aminoI-4-(dimethviamino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro- 

3,1 0,12,1 2a-tetrahydroxy-1, 11 -dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = phenyl, R 1 = H, Y 

= Br,) " ~' " " ~ 

Example 80 

[4S-(4aipha,12aaipha)1-4-(Dimethylamino)-9-[[2-(dimethylamino)-2-phenyIacetyl]amino]-1,4 
octahydro-3,10 T 12,12a-tetrahydroxy"1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = phenyl, R 1 = H, W = 
dimethylamino) 

[0080] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
79 and dimethyiamine. 

[0081] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 81 is prepared. 

Example 81 

[4S-(4aipha,12aalpha)1-9-[[Bromo(4-hydroxyphenyl)-acetyl]amino]-4-(dimethylamino)-1 ,4,4a,5,5a,6,11 ,12a- 
octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = 
4-hydroxyphenyI, R 1 = H, Y = Br) 

Example 82 

[4S-(4alpha,12aaIpha)]-9-[[(Butvlamino)^ 

octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = 4-hydroxy phenyl, R 1 = 
H, W = butylamino) 

[0082] The titled compound is prepared by the procedure of Example 6. 

[0083] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 83 is prepared. 
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Example 83 

octahydrO"3.10.12.12a-tetrahydroxy-1.11-dioxo-2"naphthacenecarbDxamide hydrobromide (Formula III, R = 
4-methoxyphenyI, R 1 = H, Y = Br) 

Example 84 

[4S-(4alpha, 1 2aalpha)1 ^-(Dimethvlamino)-9-[[2-(d^ .4.4a.5.5a, 
6.11.12a-octahydro-3.10 1 12,12a-tetrahydroxy-1,1l-dioxo-2>naphthacGnecarboxamido (Formula I, R = 
4-methoxyphenyl, R 1 = H, W = dimethylamlrto) 

[0084] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
83 and dimethylamine. 

[0085] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 85 is prepared. 

Example 85 

[4S-(4alpha,12aalpha)]-9-[[Bromo[4-(trifluorome 

octahvdro-3,10 > 12 t 12a"tetrahydroxy-1 > 11~dioxo-2-naphthacenecarboxamide hydrobromide (Formula 111, R = 
4-trrf luoromethylphenyl, R 1 = H, Y = Br) 

Example 86 

[4S-(4alpha,12aalpha)]-4-(Dimethvlamino)-9-[[2-(eth^ 

1 ,4,48,5,53,6, 11,1 2a-octahvdro-3,1 0,12,1 2a-tetrahvdroxv-1 , 1 1 -dioxo-2 -naphthacenecarboxamide (Formula I, R = 
4-trif luoromethylphenyl, R 1 = H, W = N-ethylmethylamino) 

[0086] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
85 and N-ethylmethylamine. 

[0087] Substantially following the method, described in detail herein above in Example 5, the compound of invention 
Example 87 is prepared. 

Example 87 

[4S-(4alpha,1 2aalpha)]-9-[[Bromo[4-(dimethylamino)-phenyl]acetyl]amino]-4-(dimethyIamino)-1 ,4,4a,5,5a,6,1 1 ,1 2a- 
octahydro-3,10,12,12a-tetrahvdroxv-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = 4- 
(dlmethylamlno)phenyl, R 1 = H, Y = Br) — - 

Example 88 

[4S-(4alpha,12aaipha)1-4-(Dimethvlamino)-9-[[[4-(dimethylamino)phenylI(2-propenylamino)acetyl]amino]-1 ,4,4a, 
5,5a,6, 1 1 ,1 2a-octahydro-3, 1 0,12,1 2a-tetrahvdroxv-1 , 1 1 -dioxo-2-naphthacenecarboxamide (Formula I, R = 4- 
(dlmethylamino)phenyl, R 1 = H, W = 2-propenylamino) 

[0088] The titled compound is prepared by the procedure of Example 6. The reactants are the product from Example 
87 and N-a!lyIamine. 



Claims 

1 . A compound of the formula: 
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N(CH 3 ) 2 



or 




wherein: 

R is selected from 
hydrogen; 

straight or branched (C 1 -C 8 )alkyl group selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
pentyl, hexyl, hepty! and octyl; 

a-mercapto(C r C 4 )alkyl group selected from mercaptomethyl, ct-mercaptoethyl, oc-mercapto-1 -methyle- 
thyl, a-mercaptopropyl and a-mercaptobutyl; 

a-hydroxy(C 1 -C 4 )alky! group selected from hydroxymethyl, a-hydroxyethyl, a-hydroxy-1- methylethyl, a- 
hydroxypropyl and a-hydroxybutyl; 
carboxy^C^CsJalkyl group; 

(C 6 -C 10 )aryl group selected from phenyl, a-naphthyl and p-naphthyl; or substituted(C 6 -C 10 )aryl group 
(substitution selected from hydroxy, halogen, (C^C^alkoxy, trihalo(C r C3) alkyl, nitro, amino, cyano, (C r 
C 4 )alkoxycarbonyI, (C 1 -C 3 )aIkylamino and carboxy); 

(C r C 9 )aralkyI group selected from benzyl, 1-phenylethyl, 2-phenylethyl and phenylpropyl; or substituted 
(C r C g )araIkyI group [substitution selected from halo, (C r C 4 )aIkyl, nitro, hydroxy, amino, mono- or di- 
substituted (C 1 -C 4 )aIkyIamino, (C r C 4 )alkoxy, (C r C 4 )aIkyIsuIfonyl, cyano and carboxy]; 

R 1 is selected from hydrogen and (C,-C 6 )a\ky\ selected from methyl, ethyl, propyl, isopropyl, butyl, isobutyl, 
pentyl and hexyl; when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon 
bearing the W substituent) maybe be either the racemate (DL) or the individual cnantiomers (L or D); 

W is selected from 

amino; 

hydroxylamino; 

(C r C 12 ) straight or branched alkyl monosubstituted amino group substitution selected from methyl, ethyl, 
n-propyI f 1 -methylethyl, n-butyl, 1-methyIpropyI, 2-methyIpropyI, 1 ,1 -dimethyl ethyl, r-perty!, 2-methyI- 
butyl. 1,1-di-mcthyIpropyI, 2.2-dimcthyipropyI, 3 -methyl butyl, n-hexyl, l-mcthylpenty!, 1 ,1-dimcthyibutyI, 
2,2-dimethyIbutyi, 3-methyIpentyi, 1 ,2-dimethyibutyI, 1 ,3-dimethy;butyI, l-methyi-l-cthylpropyl, heptyi, 
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octyL nonyi. decyL undecyi and dodecyl and the diastereomers and enantiomers of said branched aikyl 
rnonosubstituted amino group: 

;c 3 -C a )cycloalkyi rnonosubstituted amino group substitution selected from cyclopropyl. trans-i 2-dimeth- 
ylcyclopropyl. cis-1 2-dim ethyl cyclop ropy I. cyclobutyl. cyclopentyi. cyclohexyl. cycioheptyL eye I acetyl, bi- 
cyclo[2.2.1] hept-2-yL and bicycio[2.2.2]oct-2-yi and the diastereomers and enantiomers of said (C 3 -C 8 ) 
cycloalkyl rnonosubstituted amino group; 

[(C 4 -C 10 )cycloalkyl]alkyl rnonosubstituted amino group substitution selected from (cyclopropyl)methyl, 
(cyclopropyl) ethyl, (cyciobutyl)meihyi, (lrans-2-methyIcyc!oprcpy!)methy! : and (cis-2-methyicycIobutyI) 
methyl; 

(C 3 -C 10 )alkenyl rnonosubstituted amino group substitution selected from ally!, 3-butenyl, 2-butenyI (cis or 
trans), 2-pentenyI, 4-octenyl, 2,3-dimethyl-2-butenyI, 3-methyI-2-butenyI, 2-cyclopentenyI and 2-cyclohex- 
enyl; 

(C 6 -C 10 )aryl rnonosubstituted amino group substitution selected from phenyl and naphthyi; 
(C r C 10 )araIkylamino group substitution selected from benzyl, 2-phenylethyl, 1 -phenylethyi, 2-(naphthyi) 
methyl, 1 -(naphthyl)methyl and phenylpropyl; substituted (C 6 -C 10 )aryl rnonosubstituted amino group [sub- 
stitution selected from (C^-Cyacyl, (C^CgJacylamino, (C^C^alkyl, mono or disubstituted (C^Cg) 
alkylamino, (C^C^alkoxy, (C^CJalkoxycarbonyl, (C^C^alkylsulfonyl, amino, carboxy, cyano, halogen, 
hydroxy, nitro and trihaIo(C 1 -C 3 )alkyi]; 

straight or branched symmetrical disubstituted (C 2 -C 14 )aIkyIamino group substitution selected from dime- 
thyl, diethyl, diisopropyl, di-n-propyl, di-n-butyi and diisobutyl; 

symmetrical disubstituted (C 3 -C 14 )cycloaIkyIamino group substitution selected from dicyclopropyl, dicy- 
clobutyl, dicyclopentyl, dicyclohexyl and dicycloheptyl; 

straight or branched unsymmetrical disubstituted (C 3 -C 14 )alkyIamino group wherein the total number of 
carbons in the substitution is not more than 14; 

unsymmetrical disubstituted (C 4 -C 14 )cyclo alkylamino group wherein the total number of carbons in the 
substitution is not more than 14; 

(C 2 -C 8 )azacycloalkyI or substituted (C 2 -C 8 )azacycIoalkyI group selected from aziridinyl, azetidinyl, pyrro- 
lidinyl, piperidinyl, 4-methylpiperidinyl, 2-methylpyrrolidinyi, cis-3,4-dimethyIpyrroIidinyl, trans-3,4-dimeth- 
ylpyrrolidinyl, 2-azabicyclo[2.1 .1]hex-2-yl, 5-azabicyclo[2.1.1]hex-5-yl, 2-azabicycIo-[2.2.1]hept-2-yl, 
7-azabicycIo[2.2.1]hept-7-yl, and 2-azabicycIo[2.2.2]oct-2-yl and the diastereomers and enantiomers of 
said (C 2 -C 8 )azacycIoaIkyl and substituted (C 2 -C 8 )azacycIoaIkyl group; 

1 -azaox acycloalkyl group selected from molpholinyl and 1-aza-5-oxacycIoheptane; substituted 1-azaox- 
acycloalkyl group selected from 2-(C r C 3 )aIkyImorpholinyl, 3-(C r C 3 )alkylisoxazol!dinyI, tetrahydrooxazi- 
nyl and 3,4-dihydrooxazinyl; 

[1 ,n]-diazacycloaIkyI and substituted [1 ,n]-diazacycloaIkyl group selected from piperazinyl, 2-(C r C 3 ) 
alkylpiperazinyl, 4-(C 1 -C 3 )aIkylpiperazinyI, 2,4-dimethyIpiperazinyl, 4-(C r C 4 )alkoxypiperazinyl r 4-(C 6 - 
C 10 )aryloxypiperazinyl, 4-hydroxypiperazinyl, 2,5-diazabicyclo-[2.2.1]hept-2-yl, 2,5-diaza-5-methylbicyc- 
lo-[2.2.1]hept-2-yl, 2,3-diaza-3- methylbicycIo-[2.2.2]oct-2-yl, and 2,5-diaza-5,7-dimethyIbicyclo[2.2.2] 
oct-2-yl and the diastereomers or enantiomers of said [1 ,n]-diazacycloalkyl and substituted [1 ,n]-diazacy- 
cloalkyl group; 

1-azathi acycloalkyl and substituted 1-azathiacycloalkyl group selected from thiomorpholinyl, 2-(C r C 3 ) 
alkythiomolpholinyl and 3-(C 3 -C 6 )cycloalkylthiomorphoIinyl; 

N-azoIyl and substituted N-azoIyi group selected from 1-imidazolyl, 2-(C 1 -C 3 )alkyl-1-imidazoIyl, 3-(C r C 3 ) 
alkyl-1-imidazolyl ( 1-pyrroIyl, 2-(C 1 -C 3 )aIkyl-1-pyrroly! l 3-(C 1 -C 3 )alkyl-1-pyrrolyl, 1-pyrazoIyI, 3-(C r C 3 ) 
aIkyl-1-pyrazoIyl, indolyl, 1-(1 ,2,3-triazoIyI), 4-(C r C 3 )aIkyl-1-(1 ,2,3-triazolyl), 5-(C r C 3 )aIkyM-(1,2,3-tria- 
zolyl), 4-(1 ,2,4-triazoIyI), 1-tetrazoIyl, 2-tetrazolyl and benzimidazolyl; 

(heterocycle)amino group selected from 2- or 3-furanyIamino, 2- or 3-thienylamino, 2-, 3- or 4-pyridylami- 
no, 2- or 5-pyridazinyIamino, 2-pyrazinylamino, 2-(imidazotyi)amino l (benzimidazolyl)amino, and (benzo- 
thiazoIyl)amino and substituted (heterocycle)amino group as defined above with substitution selected from 
straight or branched (C r C 6 )aIkyI; 

(heterocycle)methylamino group selected from 2* or 3-furyImethylamino, 2- or 3-thienyimethyIamino, 2-, 
3- or4-pyridyImethylamino, 2- or 5-pyridazinylmethyIamino, 2-pyrazinyImethyiamino, 2-(imidazofyI)meth- 
ylamino, (bcnzimidazolyl)mcthylamino, and (benzothiazolyl) methylamino and substituted (heterocycie) 
methylamino group as defined above with substitution selected from straight or branched (C^CgJalkyl; 
carboxy(C 2 -C 4 )a!kyIam:no group selected from aminoacetic acid, a-aminopropionic acid, p-aminopropi- 
onic acid, u-aminobutyric acid, and 3-aminobutyric acid and the enantiomers of said carboxy(C 2 -C 4 ) 
alkylamino group; 

(C,-C 4 )aikoxycarbony;amino group substitution selected from mcthoxycarbonyi, cthoxycarbonyl, allyloxy- 
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carbonyi, propoxycarbonyl, isoproproxycarbonyi, 1,1 -dimethyl- ethoxycarbonyl, n-butoxycarbonyl, and 
2-methylpropoxycarbonyI; 

(C-j-C^aikoxyamino group substitution selected from methoxy. ethoxy, n-propoxy. 1 -methyl ethoxy, n-bu- 
toxy. 2-methylpropoxy, and 1 .l-dimethylethoxy: 

(C 3 -C a )cycloalkoxyamino group substitution selected from cyclopropoxy, trans- 1 ,2-dimethyicyciopropoxy, 
cls-1 ; 2-dimethyIcyc!opropoxy, cyclobutoxy, cyciopentoxy, cyclohexoxy, cycloheptoxy, cyclooctoxy, bicycio 
[2.2.1 ]hept-2-yloxy, and bicyc!o[2.2.2]oct-2- yloxy and the diastereomers and enantiomers of said (C 3 -C a ) 
cycloaikoxyamino group; 

(C 6 -C 10 )ary loxyamino group selected from phenoxyaminc, 1 -naphthylcxyamino and 2-naphthy!cxyaminc; 
and 

(Cy-C^Jarylalkoxyamino group substitution selected from benzyioxy, 2-phenyIethoxy. 1-phenyIethoxy, 2- 
(naphthyl)methoxy, 1 -(naphthyi)methoxy and phenylpropoxy; 

R 2 and R 3 are independently selected from 

(i) hydrogen, providing that R 2 and R 3 are not both hydrogen; 

(ii) straight or branched (C 1 -C 3 )-alkyl group selected from methyl, ethyl, n-propy! or 1-methylethyl; 

(iii) (C 6 -C 10 )aryl group selected from phenyl, a-naphthyl or p-naphthyl; 

(iv) (C 7 -C 9 )aralkyl group; 

(v) a heterocycle group selected from a five membered aromatic or saturated ring with one N, O, S or Se 
heteroatom optionally having a benzo or pyrido ring fused thereto: 




Z = N, O, S or Se 



(vi) a five membered aromatic ring with two N, O, S or Se heteroatoms optionally having a benzo or pyrido 
ring fused thereto: 




ZorZ 1 =N, O, SorSe 



(vii) a five membered satulated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 
O heteroatom: 
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O 



A 



A 



(wherein A is selected from hydrogen; straight or branched (C r C 4 )aikyl; C 6 -aryl; substituted C 6 -aryI (sub- 
stitution selected from halo J (C 1 -C4)a]koxy,trihaIo(C r C 3 )aikyi, nitro, amino, cyano, (C r C 4 )aIkoxycarbonyI, 
(C r C 3 )alkylamino orcarboxy); benzyl, 1-phenyiethyi, 2-phenyiethyl or phenyipropyi); 

(viii) a six membered aromatic ring with one to three N heteroatoms, 

(ix) a six membered saturated ring with one or two N, O, S or Se heteroatoms and an adjacent appended 
O heteroatom; 

(x) -(CH 2 ) n C00R 4 where n=0-4 and R 4 is selected from hydrogen; straight or branched (C 1 -C 3 )alky! group 
selected from methyl, ethyl, n-propyl or 1-methylethyi; 



(xi) (C 6 -C 10 )ary! group selected from phenyl, a-naphthyi, or p-naphthyi; 
or R 2 and R 3 taken together are 

(i) -(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n and n=0-1, -NH, -N(C r C 3 )aikyl [straight or 
branched], -NtC^C^alkoxy, oxygen, sulfur; 

or 

(ii) substituted congeners selected from (L or D)proline and ethyl(L or D)prolinate, and the pharmacolog- 
ically acceptable organic and inorganic salts or metal complexes. 

The compound according to Claim 1 .wherein: 

R and R 1 are independently selected from hydrogen, methyl or ethyl, and when R does not equal R 1 the 
stereochemistry of the asymmetric carbon may be either the racemate (DL) or the individual enantiomers (L 
or D); 

W is selected from amino, methylamino, ethylamino, n-propylamino, 1-methylethyiamino, n-butylamino, 
1-methyIpropy!amino, 2-methylpropylamino, n-hexyiamino, n-octylamino, cyclopropylamino, cyciopentylami- 
no, cyclohexylamino, (cyclopropyl)methylamino, (cyclopropyl)ethylamino, allylamino 3-butenylamino, ben- 
zyiamino, 2-phenylethylamino, 1-phenyIethylamino, dimethylamino, diethyiamino, methyl(ethyl)amino; pyrro- 
lidine, piperidinyl, morpholinyl, 2-(C 1 -C 3 )alkylmorphoiinyl, piperazinyl, 2-(C 1 -C 3 )alkyipiperazinyl, 4-(C 1 -C 3 ) 
alkylpiperazinyl, 2,5-diaza-5-methylbicyclo[2.2.1]hept-2-yl, (and the diastereomers or enantiomers of said 
[1 ,n]-diazacycIoalkyl and substituted [1 ,n]-diazacycloalkyl group); thiomorpholinyl, 2-(C 1 -C 3 )alkylthiomorpholi- 
nyl, 1-imidazolyl, 2- or3-thienylmethy!amino, 2-, 3- or 4-pyridyImethy!amino, methoxycarbonylamino, ethoxy- 
carbonylamino, and 1 ,1-dimethylethoxycarbonyIamino, 

R 2 and R 3 are independently selected from hydrogen, methyl, ethyi, n-propyl and 1 -methylethyl; with the pro- 
viso that R 2 and R 3 cannot both be hydrogen; 

or R 2 and R 3 taken together are 

(i) -(CH 2 ) 2 B(CH 2 ) 2 -, wherein B is selected from (CH 2 ) n (wherein n=0-1), -NH, -N(C r C 3 )aikyl [straight or 
branched], -N(C r C 4 )aIkoxy, oxygen, or sulfur 

or (ii) substituted congeners selected from (L or DJproline and ethyi(L or D)proiinate; 
and the pharmacologically acceptable organic and inorganic salts or metal complexes. 



or 



52 



EP 0 582 829 B1 



A compound of the formula: 




wherein: 

Y is selected from bromine, chlorine, fluorine or iodine; 

R is selected from hydrogen, methyl, ethyl, propyl, isopropyi, butyl, isobutyl, pentyl, hexyi, heptyl, octyl, mer- 
captomethyi, ot-mercaptoethyl, a-mercapto-1 -methylethyl, a-mercaptopropyl, a-mercaptobutyl, hydroxyme- 
thyl, a-hydroxyethyl, a-hydroxy-1 -methylethyl, a-hydroxypropyl, a-hydroxybutyl; a carboxyI(C r C Q )alkyl 
group; 

a phenyl, a-naphthyi or p-naphthyl group each optionally substituted by hydroxy, halogen, (C r C 4 )all<oxy, tri- 
ha!o(C 1 -C 3 ) alkyl, nitro, amino, cyano, (C 1 -C 4 )alkoxycarbonyI, (C 1 -C 3 )alkylamino and carboxy; 

or a benzyl, 1-phenylethyl, 2-phenylethyl or phenylpropyi group each optionally substituted by: 

halo, (C 1 -C 4 )alkyl, nitro, hydroxy, amino, mono- ordi-substituted (C r C 4 )alkylamino, (C r C 4 )a!koxy, (C r 
C 4 )aIkyIsuIfonyl, cyano and carboxy]; 

R 1 is selected from hydrogen, methyl, ethyl, propyl, isopropyi, butyl, isobutyl, pentyl and hexyl; and when R 
does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the Y substituent) 
maybe be either the racemate (DL) or the individual enantiomers (L or D); and the pharmacologically accept- 
able organic and inorganic salt or metal complexes. 

The compound according to Claim 3, 
wherein: 

Y is selected from bromine, chlorine, fluorine and iodine; 
R is selected from hydrogen, methyl or ethyl, 

and 

R 1 is selected from hydrogen, methyl or ethyl, 

when R does not equal R 1 the stereochemistry of the asymmetric carbon (i.e. the carbon bearing the Y sub- 
stituent) maybe be either the racemate (DL) or the individual enantiomers (L or D); and the pharmacologically 
acceptable organic and inorganic salt or metal complexes. 

The compound according to Claim 1 wherein said salts comprise: hydrochloric, hydrobromic, hydroiodic, phos- 
phoric, nitric, sulfate, acetate, benzoate, citrate, cysteine or other amino acid, fumarate, glycolate, maleate, suc- 
cinate, tartrate, alkylsulfonate or arylsulfonate 
and 

said metal complexes comprise: aluminum, calcium, iron, magnesium, manganese and complex salts. 
A compound according to Claim 1 , which is one of the following 
[4S-(4alpha,12aalpha)]-4-(Dimethylam 

3,10,12, 12a-tetrahydroxy-1,11-dioxo-2-. naphthacenecarboxamide dihydrochioride (Formula I, R and R 1 = 
H, W a n-hexylamino dl HCI salt); 

[4S-(4aIpha,12aaIpha)]-4-(dimethyl)amino)-1, 4,48,5,53,6,11, 12a-octahydro-3,1 Q,12,12a-tetrahydroxy-9-n; 
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(methyiamino)acety!]amino]-1 .11 -dioxo-2-naphthacene~carboxamide ciihydrochloride (Formula I, R and R 1 ~ 

H, W = methylamino, di HCI salt); 

[4S-(4alpha,i2aalpha)M-(Dimethyta 

3,1 0,-12, 12a-tetrahydroxy-l ,11 -dioxo-2-naphthacene^^ I, Rand R 1 = H, 

W s ethylamino, d! HCI salt); 

[/S-(/aipha,10aaipha)J-N-[S-(Aminocarbcnyl) 7- ;dimethy!Rmino)-5 Sa 6.6a.7.1 0,10a. 12-octahydro-l ,8,10a, 
H-tGtrahydroxy-l0,12-dioxo-2-naphthacenyl]-l-pyrrolidineacetamide dihydrochioride (Formula I, R and R 1 
a H, W s pyrroIidln-1-yl, dl HCI salt); 

[7S-(7alpha,l Oaa!pha)]-N-[9-(Aminocarbonyl)-7-(dimethyIamino)-5,5a 1 6 1 6a,7 t l 0,1 0a,1 2-octahydro-l ,8,1 0a r 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyIH-m dihydrochioride (Formula I, R 

and R 1 = H, W = 4-methylpiperldin-l-yl, dl HC! salt); 

1 1 [4S-(4aIpha, 1 2aalpha)]-4-(DimethyIamino)-1 ,4,43,5,53,6,1 1 , 1 2a-octahydro-3, 1 0, 1 2,1 2a-tetrahydroxy- 

I , 11-dioxo-9-[[(propyiamino)acGtyl]amino]-2-naphthacenecarboxamide dihydrochioride (Formula I, R and R 1 
= H, W s propylamine, dl HCI salt); 

[4S-(4alpha, 1 2aaipha)]-9-[[(ButyIamino)acetyi]amino]-4-(dirnethyIamino)-l ,4,43,5,58,6,1 1 , 1 2a-octahydro- 
3,10,12, 12a-tetrahydroxy-1,l1-dioxo-2-naphthacenecarboxamide dihydrochioride (Formula I, R and R 1 = H, 
W = n-butylamino, di HCI salt); 

[4S-(4slpha, 1233iph3)]-4-(Dimethyiamino)-9-[[2-(dimethyIamino)-1-oxopropyl]amino]-1^ 
octahydro-3,10,12,12a-tetrahydroxy-1,11-diOXO-2-naphthacenecarboxamide dihydrochioride 
(Formula I, R =CH 3 , R 1 = H, W = dimethylamlno, di HCI salt); 

[4S-(4alpha, 1 2aaIpha)]-4-(Dimethylamino)-l ,4,4a,5,5a,6, 1 11,1 2a-octahydro-3, 1 0,12,1 2a-tetrahydroxy-1 ,1 

I- dioxo-9-[[(pentyl3mino)acetyi]amino]-2-naphthacenecarboxarnide monohydrochioride (Formula I, R and 
R 1 = H, W = pentylamino, dl HCI salt); 

[7S-(7aipha, 10aalpha)]-N-9-(Aminocarbonyi)-7-(d^ 

II- tctrahydroxy-10,12-dioxo-1-piperidineacetarmide dihydrochioride (Formula I, R and R 1 = H, W = piperid- 
!no, di HC) salt); 

[4S-(4aIph3, 12a8!pha)]-4-(Dimethylamino)-1,4,4a,5,5a,6,1^^ 

oxo-9-[[[(phenylmethyl)3mino]acetyl]arnino]-2-naphthacenecarboxamide dihydrochioride 
(Formula I, R and R 1 = H, W = benzylamino, di HCI salt); 

[4S-(4aIpha, 12aaipha)]-4-(Dimethylamino)-1 ,4,48,5,53,6,11 ,12a-octahydro-3,10,12,12a-tetrahydroxy- 
1,11-dioxo-9-[[[(2-thienylmethyi)amino]acetyI]amino]-2-naphthacenecarboxamide dihydrochioride (Formula 
I, R and R 1 = H, W = thlen-2-yimethyiamino, di HCi salt); 

[4S-(4a!pha, 12a3!ph3)]-4-(Dimethylamino)-1 ,4,4a,5^ 

(2-methyIpropyl)-amino]acetyl]amino]-1,11-dioxo-2-naphthacenecarboxarnide dihydrochioride 
(Formula i, R and R 1 = H, W = isobutylamino, di HCi salt); 

[4S-(4aIpha, 1 2aaIpha)]-4-(Dimethyiamino)-1 ,4,4a,5,5a,6, 1 1 , 1 2a-octahydro-3, 1 0,12,1 23-tetrahydroxy- 
1,1l-dioxo-9-[[[(2-pyridinyImethyI]amino]acctyI]amino]-2-naphthacenecarboxamide dihydrochioride 
(Formula I, R and R 1 = H, W = pyrIdln-2-yImethylamIno, di HCI salt); 

[4S-(4aIpha, 1 2aaIpha)]-9-[[(Diethylamino)acetyI]amino]-4-(dimethyIamino)-1 ,4,43,5,58,6,11 ,1 2a-octahydro- 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide dihydrochioride (Formula I, R and R 1 = H, 
W s dlethylamino, di HCI salt); 

[7S-(7aipha, 10aaIpha)]-N-9-(Am:nocaroonyI)-7-(dimethyIamino)-5,5a,6,6a7,10.10a t l2-octahydro-l ,8,10a, 
1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthaccnyI]-a!pha-mcthyI-1 -pyrro!id:necarboxam:dc(Formula I, R =CH 3 , R 1 
= H,W = pyrroIIdin-1-yI); 
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[43-(4aIpha : 12aaIpha)]-9-[[-(CycIoprop ,4,43:5,5a. 
6, 1 M 2a-tctrahydroxy-l , 1 1 -dioxo-2-naphthaccnecarboxamide dihydroch lorido 
(Formula I, R and R 1 = H, W a cyclopropylrnethylamino, di HCI salt); 

[4S-(4aIpha ! 12aaIpha)H-pimethyiamino)-9-[[(dimethyI-amino)acetyl]am 

dro-3.1C,12,12a-tetrahydroxy-1 : 11-dioxo-2-naphthacenecarboxarnidc sulfate, dihydrochlorido, mo no hydro- 
chloride or free base (Formula I, R and R 1 = H, W = dimethylamino) ; 

[4S-(4afpha ; 12aa!pha)]-4-(Dirr!ethy!amino)-9-[[(d'methy!a^!no)acety!]a r n!r!o]-1 .4.4^,5,58,8.11 .12a-cctahy- 
dro-3.10,12,12a-tctrahydroxy-1 1 11-dioxo-N-(1-pyrroIidinyI-mcthyl)-2-naph^ (Formula II, 

R and R 1 = H, W = NMe 2 and NR2R3 = pyrrolidine); 

[4S-(4aIpha, 12aaIpha)]-4-(Dimethyiamino)- 1 ,4,48,5,53,6,11 ,!2a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-9-[[ 
(methoxyamino)acetyl]amino]-1 ,11-dioxo-2-naphthaccne-carboxamide (Formula I, R and R 1 = H, W= meth- 
oxyamino); 

[4S-(4aIpha,12aalpha)]-4-(DimethyIamino)-1,4,4a,5,5a t 6,11,12a-octahydro-3,10,12J2a 
1,11-dioxo-9-[[[(phenyimethoxy)amino]acetyI]amino]-2-naphthacenecarboxam (Formula I, R and R 1 = H, 
W = benzyloxyamino); 

[4S-(4aIpha, 1 2aaIpha)]-9-[[(CycIobutylmethy!amino)-acetyI]amino]-4-(dimethy!amino)-1 ,4,43,5,58,6, 1 1 , 1 2a- 
octahydro-3,1 0,12, 12a-tetrahydroxy-1,11-dioxo-2-naphthacene-carboxamide (Formula I, Rand R 1 = H, W = 
cyclobutylmethyl-amlno); 

[4S-(4alpha,12aaIpha)]-9-[[(2-ButenyIamino)acety]]amino]-4-(dimethyl 

dro-S.IO.^.^a-tetrahydroxy-l.ll-dioxo^-naphthacenecarboxamide (Formula I, R and R 1 = H, W=2-bute- 
nylamlno); 

[4S-(4a!pha,12aa!pha)]-4-(Dimethylamino)- l^^a.S^a.e.ll.^a-octahydro-a.lO.^.iaa-tetrahydroxy-g-ff 
(hydroxyamino)acetyi]amino]-1,11-dioxo-2-naphthacene-carboxamide (Formula I, R and R 1 = H, W = hy- 
droxyamino); 

[7S-(7aIpha,10aaIpha)]-N-[9-(Aminocarbonyl)- /-(dimethylaminoJ-S.Sa.e.eaJ.IO.IOa.^-octahydro-l ,8,10a, 
11 -tetrahydroxy-1 0,1 2dioxo-2-naphthacenyl]-5-methy^^ (Formu- 
la I, R and R 1 = H,W = 5-methyl-2,5-dlazabicyclo[2.2.1]hept-2-yi); 

[75-(7alpha,10aaIpha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5, 5a,6, 6a,7,1 0,1 0a,12-octahydro-1 ,8,10a, 
11-tetrahydroxy-10,12-dioxo-2-naphthacenyl]-3-methyl-4-morpholineacetamide (Formula I, R and R 1 = H, W 
= 3-methyl-4-morphollnyl); 

[7S-(7alpha,10aalpha)]-N-[9-(Amtnocato^ ,8,10a, 
11-tetrahydroxy-10,12dioxo-2-naphthacenyl]-2-azablcyc!o[2.2.1]heptane-2-acetamide (Formula I, R and R 1 
= H, W = 2-azabicyclo[2.2.1]hept-2-yi); 

[7S-(7a!pha, 10aa!pha)]-N-[9-(Aminocarbonyl)-7-(dimethyIamino)-5,5a,6,6a,7,1 0,10a, 12-octahydro-1,8,10a, 
11 -tetrahydroxy-1 0,1 2dioxo-2-naphthacenyl]-4-hydro^ (Formula I, R and R 1 = H, W 

= 4-hydroxypiperazin-1-yl)>; 

[7S-(7alpha,10aaIpha)]-N-[9-(AminocarbonyI)-7-(dimethyIamino)-5,5a,6,6a,7,^ ,8,10a, 
1 1 -tetrahydroxy-1 0,1 2dioxo-2-naphthacenyI]-3-cycIopropyItetrahydro-4H-thiazinc-4-acctamide (Formula I, R 
and Ri = H, W = 3-cyclopropyI-tetrahydro-4H-thla2ln-4-yI)); 

[7S-(7aIpha, 10aa!pha)]-N-[9-(Aminocarbonyl)-7-(dimethylamino)-5,5a,6 l 6a,7,1 0,10a, 12-octahydro-1 ,8,10a, 
11 -tetrahydroxy-1 0,1 2dioxo-2-naphthacenyI]-3-ethyI-1H-pyrroIe-1-acetamide (Formula I, R and R 1 = H, W a 
3-ethy 1-1 H-py rro!-1 -y I)); 

[4S-(4aIpha.12aaIpha)]-4-(DimethyIamino)- 1 ,4,43,5,58,6,11 ,12a-octahydro-3. 10,1 2,12a-tctrahydroxy-9-[[ 
(1H-imidazol-2-y!methyIamino)acety^^ I, R and R 1 = 
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H, W = lH-imidazol-2-yImethyIamino): 

[7S-[7alpha.1Caalpha)]-N-[2-[[9-^ 

1 .8,1 Qa.il -tetrahydroxy-1 0,1 2-dioxo-2-naphthaccnyI]amino3-2-ojconthy!Ja[anine (Formula L R and R 1 = H, W 
= l-carboxyethylamino); 

[7S-(7alpha,10aalpha)]-N-[2-t[9-(ArninocarbonyI)-7-(dlmcthy!am 

I , 8,1 0a.1l -tetrahydraxy-1 0,1 2-dioxo-2-naphthaceny acid 1 T l -dimethylethy! es- 
ter (Formula I, R and R 1 = H, W = i,i-dimethylethoxycarbonyIamino); 

[4S-(4alpha,12aalph3)]-9-[[[(Bicyclo[2.2.2te^ 

6,11 I 12a-octahydro-3 I 10,12,12a-tetrahydroxy-1.l1-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 
= H, W = blcydo[2.2.2]oct-2-yIoxyamlno); 

[4S-(4aIpha,12aaIpha)]-4-(Dimethylamino)-1 ,4,43,5,53,6,1 1 t 12a-octahydro-3,l0,l2,12a-tetrahydroxy-9-[[[ 
(3-methyl-2-butenyI) amino]acetyI]amino]-l t 1l-dioxo-2-naphthacenecarboxamide (Formula I, R and R 1 = H, 
W = 3-methyI-2-butenyIamino); 

[4S-[4aIpha,12aaIpha)]-4-(DimethyIamino)-1 ,4,43,5,53,6,11 ,12a-octahydro-3 f 1 0,1 2,1 2a-tetrahydroxy-9-[[[[4- 
[(2-methyM -oxopropyl)amino]phenyl]amino]acety]]amino]-1 ,1 -dioxo-2-naphthacenecarboxamide (Formula 

I, R and R 1 = H, W = 4-[(2-methyl-1-oxopropyI)amino]phenylamlno); 

[4S-(4aIph3, 1 2aaIpha)]-4-(Dimethy lamino)-1 ,4,43,5,53,6, 1 1 , 1 2a-octahydro-3, 1 0,12,1 23-tetrahydroxy-9-[[2-[ 
[(1-methyl-1H-imidazoi-2-yI)methyI]3mino]-1-oxopropyI]3mino]-1 ,1t-dioxo-2naphthacenec3rboxamide (For- 
mula I, R = CH 3 , R 1 = H, W = l-methyl-1H-imIdazoI-2-yl)methyIamino); 

[4S-(4a!ph3, 1233lyh3)]-9-[[2-(DicycIopropyl3mino)-1-oxopro^ 

II , 12a-octahydro-3, 10,1 2,1 23-tetrahydroxy- 1 ,11 -dioxo-2-naphthacenecarboxamide (Formula I, R = CH3, R 1 
= H, W = dlcyclopropylamlno); 

[7S-(7aIpha, 10a3lpha)]-N-[9-(AminocarbonyI)-7-(dimethyl3mino)-1 ,4,4a,5,5a,6,11 , 12a-octa hydro- 

3,10,12,12a-tetrahydroxy-10,12dioxo-2-naphthacenyl]-4-^ (For- 
mula !, R = CH3, R 1 = H, W = 4-methoxypiperazin-1-y I); 

[7S-(7a!ph3, 1 0asIphsJJ-N-p-JAminocarbonyO^-fdimethylaminoJ-S.Ss.e.Say, 1 0,1 0a t 1 2-octahydro-1 ,8,10a, 
11-tetrahydroxy-10,12dioxo-2-naphthacenyI]-tetrah (Formula 
I, R = CH 3 , R 1 = H, W = tetrahydro-2-methy!-4H-1 ,4-thiazin-4-yl); 

[7S-(7alpha, 1033lph3)]-[2-[[9-(Aminoc3il3onyl)-7-(d^ 

1,8,1 0a,11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]amino]-2-oxo-1-methylethyl]carbamic acid 2-propenyI 
ester (Formula I, R = CH 3 , R 1 = H, W = 2-propeny!oxycarbony!amino); 

[4S-(43lph3,12aaIpha)]-4-(Dimethyl3mino)-1 ,4,48,5,53,6,1 1,12a-octa hydro -3,1 0,12,1 23-tetr3hydroxy-9-[[2-[ 
[3-(methy!sulfonyl)phenyl]amino]-1-oxopropyl]amino]-1,11-dioxo-2-naphthacenec3rbox3mide (Formula I, R 
= CH 3 , R 1 = H, W = 3-(methyIsuIfonyl)phenylamino); 

[4S-(4a!ph3,12aa!pha)]-4-(DimethyIamino)-1,4,4a,5,53,-6,11 l 123-oct3hydro-3,1 0,12,1 2a-tetrahydroxy-9-[ 
[2-methyl-2-(methyl3mino)-1-oxopropyI]amino]-1,1-dioxo-2-naphthacenecailDOxarn!de (Formula I, R and R 1 
= Me, W = methylamlno); 

[4S-(4aIpha l 12aaIph3)]-4-(DimethyIamino)-9-[[2-(dimethyl2mino)-2-methyI-1-oxopr^ 1,4,48,5,53, 
6 t ll,12a-octahydro-3,iO l l2,l2a-tetrahydroxy-1,11-d;oxo-2-naphthacenecarboxamide (Formula I, R and R 1 
= Me, W = dlmethylamino); 

[4S-(4a!pha f 123alpha)]-9-[[2-[(1 ,1-dimethyIethyi)methylamino]-1-oxobutyI]amino]-4-(d[m 
5,5a,6 t 11,12a-octahydro-3,lO,l9,l2a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula \, R = 
Et, R 1 a H, W = N-methyl-t-butylamino); 
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[4S-(4alpha.12aa!pha)]-4-(Dimethyiamin^ ,4 : 4a : 
5.5a.6.1l.l2a-octahydro-3.10.12 ; l2a-tctrahydrQxy-1 .11-dioxQ-2-naphthacenecarboxamide (Formula I, R 
= tBu, R 1 = H, W = dimethylamino): 

[4S-(4aIpha. 1 2aalpha)]-4-(Dimethyiamino)-9*[[2-(ethyIamino)--2-mcthyI-1 -oxobutyi]amino]-1 ,4,43,5,5a, 
6,11 l 12a-octahydro-3.10.12.12a"tctrahydroxy-1.i1-dioxO"2-naphthaccnccarboxamido (Formula 1, R = Et, R 1 
= Me, W = ethylamino); 

[4S-(4alpha.12aaIpha)]-4-(Dimethylamino)-9-[[2-(dimethyIamino) -3-hydroxy-1-oxapropyi]amino]-l ,4,4a, 
5,5a,6 T l1 t l2a-octahydrQ-3,l0.12.12a-tetrahydroxy-l^^ (Formula I, R = 

CH 2 OH, R 1 - H, W s dimethylamino); 

[7S-(7alpha,10aalpha)]-N-[9 (Aminos 

1 1 -tetrahydroxy-1 0,1 2dioxo-2-naphthaccnyl]-a-(hydroxymcthyI)-4-methyI-1 H-imidazole-1 -acetamide (For- 
mula I, R = CH 2 OH, R 1 = H, W = 4-methyl-1H-ImldazoM-yl); 

[4S-(4aIpha,12aalpha)]-9-[[2-(Diethylamino)-3-merc^^ 

6,11 ,12a-octahydro-3,1 0,12,1 2a-tctrahydroxy-l,11-dioxo-2-naphthaccnccarboxamide (Formula I, R - mer- 
captomethyl, R 1 = H, W = dimethylamino); 

[7S-(7aIpha,10aaipha)]-N-[9-(Aminocarbony!)^^ 

11 -tetrahydroxy-1 0,1 2dioxo-2-naphthacenyI]-a-(mGrcaptomGthyI)-l-pipGrazineacctamidc (Formula I, R = 
mercaptomethyl, R 1 = H, W = plperazln-1-yl); 

[7S-(7aIpha, 10aaIpha]-4-[[9-(Aminocarbonyl)-7-(dim^ 

11 -tetrahydroxy-1 0,12-dioxo-2-naphthacenyl]amino]-3-(hexyIamino)-4-oxobutanoic acid (Formula I, R = car- 
boxymethyl, R 1 = H, W = hexylamino); 

[7S-(7aIpha, 10aaIpha)]-5-[[9-(Am:nocarbonyl)-7-(dimett^^ 

11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]amino]-4-(cycIopropylamino)-5-oxopentanoic acid (Formula I, 
R = 2-carboxy [ethyl, R 1 = H, W = cyclopropylamino); 

[4S-(4aIpha, 12aaIpha)]-4-(Dimethyiamino)-9-[[2-(dimethytamino)-2-phenylacetyI]amino]-1 ,4,4a,5,5a, 

6,l1,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = phe- 
nyl, R 1 = H, W = dimethylamino) ; 

[4S-(4aIpha,12aalpha)]-9-[[(ButyIamino)(4-hydroxy-ph 

e.H.^a-octahydro-S.IO.^.^a-tetrahydroxy-I.H-dioxo^-naphthacenecarboxamide (Formula I, R = 4-hy- 
droxyphenyl, R 1 = H, W = butylamlno); 

[4S-(4aIpha,12aalpha)]-4-(Dimethylamino)-9-[[2-(dimethyIamino)-2-(4-methoxyphenyl)acetyl] amino]-1 ,4,4a, 
5,5a,6J1,12a-octahydro-3,10 > 12J2a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide (Formula I, R = 
4-methoxyphenyl, R 1 = H, W = dimethylamino); 

[4S-(4aIpha,12aaIpha)]-4-(Dimethylamino)-9-[[2-(ethyImethyiamino)-2-[4-(trifIuorom 

no]- 1,4,4a,5,5a,6,11 ,!2a-octahydro-3,1 0,12,1 2a-tetrahydroxy-1, 11 -dioxo-2-naphthacenecaitoxamide (For- 
mula I, R = 4-trifIuoromethylphenyl, R 1 = H, W = N-ethylmethylamino); or 

[4S-(4a!pha,12aa!pha)]-4-(Dimethylamino)-9-[[^^ 

l^^a.S.Sa.S.ll.^a-octahydro-S.IO.^.^a-tetrahydroxy-l.ll-dioxo^-naphthacenccarboxarnide (Formula 
I, R = 4-(d!methyiamIno)phenyI, R 1 = H, W = 2-propenyIamIno). 

A compound which is one of the following: 

[7S-(7aIpha,10aalpha)l-N-[9-(Aminocafa^ 

11 -tetrahydroxy-1 0,1 2dioxo-2-naphthacenyl]-4-ethyI-IH-pyrazoIe-1-acetam:de r (Formula I, R and R 1 ~ H. W 
= 4-ethyI-1H-pyrazol-1-yI); 
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[4S-C4alpha.l2aalpha)H-(Dimethyte^ 

^11-dioxo-9-II[methyI(p^ I, R and R 1 

a H, W = N-rnethylbenzylamlno): 

|7S-(7alpha.l0aalpha)]-N-[9-(Am^ 

1 1 -tetrahydroxy-1 0.1 2dioxo-2-naphthaccnyi]-6-mcthyI-2-azabicycIo[2.2.2]octanc-2-acctamido, (Formula I, R 
and R 1 - H, W = 6«methyl-2-azabIcyclo[2.2.2]octan-2-yI); 

[4S-(4alpha,12aaIpha)]-4-(Dimethyiamino)-1 ,4,43,5,53,6,1 1,l2a-oct3hydro-3,l0, 12,12a-tetr3hydroxy-9-[[[[ 
(2-methylcyc!opropyl)oxy]amino]acetyi]am^ (Formula I, R and R 1 

= H, W = (2-methyIcyclopropyi)-oxyamIno); 

[7S-(7alpha,10aaIpha)]-N-[9-(Aminocarbonyl)-7-(dimethyIamino)-5,5a,6,6a,7 t l 0,1 0a,12-octahydro-l ,8,10s, 
11-tGtrahydroxy-10 ; 12dioxo-2-naphthaccnyI]-3-ethyI-1-pyrroIidineacctamide, (Formula I, R and R 1 = H, W = 
3-ethylpyrroIIdIn-1~yl); 

[7S-(7aIpha,10aaIpha)]-N-[9-(Aminocarbonyi)-7^ 

1 1 -tetrahydroxy-1 0,1 2dioxo-2-naphthaccnyi]-4-(aminomcthyI)-a-mcthyi-1 -piperidineacetamide, (Formula I, 
R = CH 3 , R 1 = H, W = 4-aminomethylpIperidn-1-yI); 

[4S-(4aIpha,12aaIpha)]-4-(DimethyIamino)-l ,4,43,5,53,-6,1 1,l2a-octahydro-3 t 1 0,12,1 2a-tetrahydroxy-9-[[2-[ 
[(3-methylcycIobutyl)oxy]amino]-1 -oxobutyI]amino]-l ,1 1 -dioxo-2-naphthacenecarboxamide hydrobromide, 
(Formula I, R = H, R 1 = Et, W = 3-methylcyclobutyloxyamlno); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyi)-7-(dimethyIamino)-5 t 5a,6,6a,7,l^ 

1 1 -tetrahydroxy-1 0,1 2dioxo-2-naphthacenyI]-a -ethyI-4-methyi-2-isoxazoIidineacetamide, (Formula I, R = Et, 
R 1 = H, W = 4-methyl-lsoxazolldin-2-yl); 

[7S-(7aIpha,10aaIpha)]-N-[9-(AminocarbonyI)-7-(dimcthyIamino)-5,5a, 6,6a,7,10 t 103,12-oct3hydro-1,8,10a, 
11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyI]-a-ethyl-3-methyl-4H-1 t 2,4-triazoIe-4-acetamide, (Formula I, R 
= Et, R 1 = H, W = 3-methy!-4H-1,2,4-triazoI-4-yl); 
or 

[7S-(7aIpha, 1 0aaIpha)]-4-[[9-(AminocarbonyI)-7-(dimethyIamino)-5,5a,6,6a,7, 1 0, 1 0a, 1 2 -octahydro-1 ,8,10a, 
11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]amino]-3-[ethyl(phenyimethyl)amino]-4-oxobutanoic acid (For- 
mula I, R = carboxy methyl, R 1 = H, W = N-ethyibenzylamlno). 

A compound according to Claim 3, which is one of the following 

[4S-(4a,12aa)]-9-[(bromoacetyl)amino]-4-(dimethyiamino)-1 ,4,43,5,53,6,1 1 .^a-octahydro-S.IO^.^a-tet- 
rahydroxy-l ,11 -dioxo-2-naphth3cenec3rboxamide monohydrochloride(FormuIa III, R and R 1 =H, Y Is Br, HCI 
salt); 

[4S-(4a,12aa)]-9-[(chIoroacetyi)a^ 

rahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide monohydrochIoride(Formu!a Ml, R and R 1 =H, Y is CI, HCI 
salt); 

[4S-(4a, 1 2aa)]-9-[(bromoacety l)am 

rahydroxy-1 ,1 1 -dioxo-2-naphthacenecarboxamide monohydrobromide(Formula III, R and R 1 =H, Y is Br, HBr 
salt); 

[4S-(4a, 1 2aa)]-9-[(bromoacDtyi)amino]-4-(dimethyIamino)-l ,4,4a,5,5a,6,l 1 , 1 2a-octahydro-3, 1 0,1 2, 1 2a-tet- 
rahydroxy-1 ,11 -dioxo-2-naphthacenecarboxamide monosuifate(FormuIa III, R and R 1 =H, Y is Br, monosul- 
fste salt); 

[4S-(4a, 1 2aa)]-9-[(2-bromo-1 -oxopropyI)amino]-4-(dimethy!amino)-l ,4,43,5,53,6, 1 1 , 1 2a-octahydro- 

3,1 0,12, l2a-tctrahydroxy-1.ll-d:oxo-2-naphthaconccarboxam!derr!onohydrobromido (Formula III, R = CH 3 , 
R 1 = H, Y Is CI, HBr salt); 
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[4S-(4a,12aa)]-9-[(2-Bromo-2-methyM -oxopropyl}amino]»4-(dimethyiamino)-l ,448,5,53,8,1 1, 12a-octahy- 
dro-3,1C,12.12a-tctrahydroxy~1 ,11-dloxo-2-naphthacenccarboxamIdD hydrobromide(FormuIa III, R and R 1 = 
CH 3 , Y = Br); 

[4S-(4a,12aa)]-9-[(2-Bromo-1-oxobutyl)aminol- 4-(dimethylamino)-1 ,4,43,5,53.6,11 ,1 2a-octahydro- 

3,10,12, 12a-tetrahydroxy-1,11-dioxo-2-naphthacenc-carboxamidc hydrobromido (Formula HI, R = Et, R 1 = 
H, Y = Br); 

[4S-(4a.12aa)]-9-[(2-Bromo-1-oxopentyI)amino]- 4-(dimethyIamino)-1 ,4.4a.5.5a.6.11 .12a-octahydro- 

3,1 0,1 2, 12a-tetrahydroxy-1, 11 -dioxo-2-naphthaccno-carboxamido hydrobromido (Formula HI R = Pr, R 1 = H, 
Y = Br); 

[4S-(4a,12aa)]-9-[(2-Bromo-2-methyI-1-oxobutyO^ 

3,10,12 t 12a-tetrahydroxy-1,11-dioxo-2-naphthacenGcarboxamide hydrobromido (Formula ill, R = Et, R 1 = 
Me, Y = Br) ; 

[4S-(4a,12aa)]-9-[(2-Bromo-3-hydroxy-1-^ 

dro-3,1Q,12,12a-tetrahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = Et, R 1 
= Me, Y = Br); 

[4S-(4a, 1 2aa)]-9-[(2-Bromo-3-mercapto- 1 -oxopropyl)amino]-4-(dimethyiamino)-1 ,4,4a,5,5a,6,1 1 ,- 1 2a-oc- 
tahydro-S.IO.^.^a-tetrahydroxy-l^l-dioxo^-naphthacenecarboxamide hydrobromide (Formula III, R = 
mercaptomethyl, R 1 = H, Y=Br); 

[7S-(7a, 10aa)]4-[[9-(Aminocarbonyl)- y-CdimethylaminoJ-S.Sa^.ea.Z.IO.IOa.^-octahydro- 1 ,8,108,11 -tet- 
rahydroxy-10-12-dioxo-2-naphthacenyl]amino]-3-bromo-4-oxobutanoic acid hydrobromide (Formula III, R = 
carboxymethyl, R 1 = H, Y = Br,); 

[7S-(7oc, 10aa)]-5-[[9-(Aminocarbonyl)- 7-(dimethylamino)-5,5a,6,6a ! 7,10,10a I 12-octahydro-1 ,8,10a,11-tet- 
rahydroxy-10,12-dioxo-2-naphthacenyi]amino]-4-bromo-5-oxopentanoic acid hydrobrornide(Formula III, R = 
2-carboxyethyl, R 1 = H, Y = Br,); 

[4S-(4a, 12aa)]-9-[(Bromophenylacetyl)arnino]- 4-(dimethylamino)-1 ,4,4a p 5,5a,6,11 ,12a-octahydro- 
3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacene-carboxamide hydrobromide(FormuIa III, R = phenyl, R 1 
= H, Y = Br); 

[4S-(4a,12aa)]-9-[[Bromo(4-hydroxyphenyl)acetyi]amino]-4-(dimethyiamino)-1,4,4a,5,5a,6,11,12a-octahy- 
dro-3,10,12,12a-tetrahydroxy-1,11-dioxo- 2-naphthacenecarboxamide hydrobromide (Formula III, R = 4-hy- 
droxyphenyl, R 1 = H, Y = Br); 

[4S-(4a, 1 2aa)]-9-[[Bromo(4-metho 

dro-S.IO.^.^a-tetrahydroxy-I.H-dioxo^-naphthacenecarboxamide hydrobromide (Formula (II, R = 
4-methoxyphenyl, R 1 = H, Y = Br); 

[4S-(4a,12aa)]-9-[[Bromo[4-(trifIuorom 

octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula 111, R = 

4-trifluoromethylphenyl, R 1 =H, Y=Br); 

and 

[4S-(4a,12aa)]-9-[[Bromo[4-(dime% 

octahydro-3, 10,12. 12a-tetrahydroxy-1 ,11-dioxo-2-naphthacenecarboxamide hydrobromide (Formula III, R = 
4-(dimethyIamino)phenyI, R 1 = H, Y = Br). 

A method of producing a compound, or its organic and inorganic salt or metal complex, of the formula: 
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N(CH 3 ) 2 




according to Claim 1, which comprises reacting a 9-[(haioacyl)amido]-6~demethyi-6-deoxytetracycIine, or its or- 
ganic and inorganic salt or metal complex, of the formula: 




according to Claim 3, With a nucleophile of the formula WH, wherein W is as defined in Claim 1 . in a poiar-aprotic 
solvent and in an inert atmosphere. 

10. A method of producing a compound, or its organic and inorganic salt or metal complex, of the formula: 




according to Claim 3, which comprises reacting 9-amino-6-demethyl-6-deoxytetracyc!ine, or its organic and inor- 
ganic salt or metal complex, of the formula: 



£(CH 3 ) 2 




with a straight or branched haloacyl halide of the formula: 



60 



EP 0 582 829 B1 




Y 

wherein Y, R and R 1 are as defined in Claim 3 and Q is halogen selected from bromine, chloride, iodine and fluorine, 
in an inert soivent in a poiar-aprotic solvent and in the presence of a base. 

11. A method of producing a compound, or its organic and inorganic salt or metal complex, of the formula: 

N(CH 3 ) 2 




according to Claim 1, which comprises reacting a 9-amino-6-demethyl-6-deoxytetracycline, or its organic and in- 
organic salt or metal complex, of the formula: 



g(CH 3 ) 2 




with an acid halide of the formula: 




wherein R, R 1 , and W are as defined in Claim 1 and X is selected from bromine, chlorine, iodine and fluorine, in 
an inert solvent in a polar-aprotic solvent and in the presence of a base. 

12. Use of a compound as claimed in any one of claims 1 , 2, 5, 6 or 7 in the preparation of a medicament for the 
prevention, treatment or control of bacterial infections in warm-blooded animals. 

13. A pharmaceutical composition of matter comprising a pharmacologically effective amount of a compound according 
to Claim 1 , 2, 5, 6 or 7 in association with a pharmaceuticaiiy acceptable carrier. 

14. A veterinary composition which comprises a pharmacologically effective amount of a compound of Claim 1.2,5. 
6 or 7 and a pharmaceuticaiiy acceptable carrier. 
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Patentanspruche 

1. Verbindung cier Forme.: 



N(CH 3 ) 2 




Oder 



N(CH 3 ) 2 




worin R ausgewahlt wird aus 
Wasserstoff; 

grader Oder verzweigter (C^CgJAIkylgruppe, ausgewahlt aus Methyl, Ethyl, Propyl, Isopropyl, Butyl, Iso- 
butyl, Pentyi, Hexyl, Heptyl und Octyl; 

a-Mercapto(C r C 4 )alkylgruppe, ausgewahlt aus Mercaptomethyl, a-Mercaptoethyl, a-Mercapto-1 -methy- 
lethyl, a-Mercaptopropyl und a-Mercaptobutyl; 

a-Hydroxy(C r C 4 ) alkylgruppe, ausgewahlt aus Hydroxymethyl, a- Hydroxy ethyl, a-Hydroxy-1-methy!e- 

thyl, a-Hydroxypropyl und a-Hydroxybutyl; 

Carboxyl(C 1 -C 8 )alkylgruppe; 

(C 6 -C 10 )Arylgruppe, ausgewahlt aus Phenyl, a-Naphthyl und p-Naphthyl; odersubstituierter (C 6 -C 10 )Aryl- 
gruppe (Substitution ausgewahlt aus Hydroxy, Halogen, (C r C 4 )Alkoxy, TrihalogenfC^CaJalkyl, Nrtro, 
Amino, Cyano, (C^C^AIkoxycarbonyl, (C 1 -C 3 )-AIkylamino und Carboxy); 

(C 7 -C 9 )AraIkyIgruppe, ausgewahlt aus Benzyl, 1-Phenylethyl, 2-PhenyIethyl und Phenylpropyl; odersub- 
stituierter (C 7 -C 9 )-Aralkylgruppe [Substitution ausgewahlt aus Halogen, (C^C^Aikyl, Nitro, Hydroxy, Ami- 
no, mono- Oder disubstituiertem (C^C^AIkylamino, (C r C 4 )AIkoxy, (C r C 4 )AlkylsuIfonyl, Cyano und 
Carboxy] ; 

R 1 ausgewahlt wird aus Wasserstoff und (C r C 6 )AlkyI, ausgewahlt aus Methyl, Ethyl, Propyl, Isopropyl, Butyl, 
Isobutyl, Pentyi und Hexyl; wenn R nicht gieich R 1 T kann die Stereochemie des asymmetrischen Kohlenstoffs 
(also des Kohlenstoffs, der den W-Substituenten tragt) entweder das Racemat (DL) Oder das einzelne Enan- 
tiomer (L Oder D) sein; 
W ausgewahlt wird aus: 

Amino; 

Hydroxylamino; 

(C r C 12 ) grader odcr verzweigter Alkyi-monosubstituicrter Aminogruppc, wobei die Substitution ausge- 
wahlt wird aus Methyl. Ethy:, n-Propyl, 1-MethyIethy! T n-Butyl, 1-MethyIpropyI, 2-MethyIpropyI, 1 .1-Dime- 
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thylethyl, n-Pentyi, 2-Methylbutyl. 1.1-Dimethylpropyl. 2.2-DimethyIpropyI. 3-Methy!butyL n-Hexyl. 1-Me- 
thylpcntyl, 1.1-DImethyIbutyI. 2.2-Dimcthylbutyl. 3-Mcthylpcntyi r 1 ,2-Dimethylbutyi, 1 ; 3-Dimethy]butyL 

1- Methyl-l-ethyIpropyi, HeptyL Octyl. Nonyl. Decyl, Undecyi urtd Dodecyl und den Diastereomeren und 
Enantiomeren der besagten ver/weigten Alkylmonosubstituierten Aminogruppe; 
;C 3 -C Q )Cyc!oa!kyI-monosubstituierter Aminogruppe. wobei die Substitution ausgewahlt wird aus Cyclo- 
propyl, trans- 1 ,2-Dimethylcyclopropyi. cis-i ,2-Dimethylcyclopropyi. Cyclobutyi, CycIopentyI T Cyclohexyi, 
Cycioheptyi, Cycloocty!, BicycIo-[2.2.1]hept-2-yI und Bicyclo[2.2.2]oct-2-yi und den Diastereomeren und 
Enantiomeren der besagten (C3-C 8 )Cycloalkyl-monosubstituierter Aminogruppe: 
[(C 4 -C 10 )CycloaIkyllalkyI-monosubstituierter Aminogruppe. wobei die Substitution ausgewahlt wird aus 
(Cyclopropyi)methyl, (Cyclopropyl)ethyl, (Cyclobuty I) methyl, (trans-2-MethyIcyciopropyI)methyI und (cis- 

2- MethylcycIobutyi)methyl; 

(C 3 -C 10 )Alkenyi-monosubstituierter Aminogruppe, wobei die Substitution ausgewahlt wird aus Allyl, 3-Bu- 
tenyl, 2-Butenyl (cis odertrans), 2-PentenyI, 4-OctenyI, 2,3-Dimethyl-2-butenyi, 3-MethyI-2-butenyI, 2-Cy- 
ciopentenyi und 2-CycIohexenyI; 

(C 6 -C 10 )Aryi-monosubstituierter Aminogruppe, wobei die Substitution ausgewahlt wird aus Phenyl und 
Naphthyl; 

(C 7 -C 10 )Aralkyiaminogruppe, wobei die Substitution ausgewahlt wird aus Benzyl, 2-Phenylethyi, 1-Phe- 
nylethyi, 2-(NaphthyI)methyi, 1-(Naphthyl)methyI und Phenylpropyl; 

substituierter (C 6 -C 10 )AryI-monosubstituierter Aminogruppe [wobei die Substitution ausgewahlt wird aus 
(C r C 5 )AcyI, (C^CgJ-Acylamino, (C r C 4 )AlkyI p mono- Oder disubstituiertem (C^C^-Alky (amino, (C r C 4 ) 
Alkoxy, (C 1 -C 4 )AIkoxycarbonyI l (C^C^AIkylsuifonyl, Amino, Carboxy, Cyano, Halogen, Hydroxy, Nitro 
und TrihaIogen(C 1 -C 3 )alkyI]; 

grader oder verzweigter, symmetrisch disubstituierter (C 2 -C 14 )AIkyIaminogruppe, wobei die Substitution 
ausgewahlt wird aus Dimethyl, Diethyl, Diisopropyl, Di-n-propyl, Di-n-butyl und Diisobutyl; 
symmetrisch disubstituierter (C 3 -C 14 )CycloaIkyiaminogruppe, wobei die Substitution ausgewahlt wird aus 
Dicyclopropy!, Dicyclobutyl, Dicyclopentyl, Dicyclohexyl und Dicycloheptyi; 

grader oder verzweigter, unsymmetrisch disubstituierter (C 3 -C 14 )Alkylaminogruppe T wobei die Gesamt- 
zahl an Kohlenstoffen in der Substitution nicht mehr ais 14 betragt; 

unsymmetrisch disubstituierter (C4-C14)CycIoaikylaminogruppe, wobei die Gesamtzahi an Kohlenstoffen 
in der Substitution nicht mehr ais 14 betragt; 

(C 2 -C Q )AzacycIoaikyl oder substituierter (C2-C8)AzacycloalkyIgruppe, ausgewahlt aus Aziridinyl, Azeti- 
dinyl, Pyrrolidinyl, Piperidinyl, 4-MethylpiperidinyI, 2-Methylpyrroiidinyl, cis-3,4-DimethyIpyrrolidiny! ( trans- 
3,4-DimethylpyrroIidinyi, 2-Azabicycio[2.1 .1]hex-2-yl, 5-Azabicyclo[2.1 .1]hex-5-yI, 2-AzabicycIo-[2.2.1] 
hept-2-yl, 7-Azabicycio[2.2.1]hept-7-yl und 2-Azabicycio[2.2.2]oct-2-yI und den Diastereomeren und En- 
antiomeren der besagten (C 2 -C 8 )AzacycloaIkyI- und substituierten (C 2 -C 8 )Azacycloalkylgruppe; 
1-AzaoxacycIoaIkyIgruppe, ausgewahlt aus Morpholinyl und 1-Aza-5-oxacycIoheptan; substituierter 
1-AzaoxacycIoalkyIgruppe, ausgewahlt aus 2-(C 1 -C 3 )AIkyImorphoIinyl, S^C^C^AIkylisoxazoIidinyl, Te- 
trahydrooxazinyl und 3,4-DihydrooxazinyI; 

[1 ,n]-Diazacycloaikyl- und substituierter [1 ,n]-DiazacycioaikyIgruppe, ausgewahlt aus Piperazinyl, 2-(C r 
C 3 )AlkyipiperazinyI, 4-(C 1 -C 3 )AikyIpiperazinyl, 2,4-DimethyIpiperazinyl, 4-(C 1 -C 4 )AIkoxypiperazinyl l 4- 
(Cg-C^Aryloxypiperazinyl, 4-Hydroxypiperazinyl, 2,5-Diazabicyc!o-[2.2.1]hept-2-yl, 2,5-Diaza-5-methyl- 
bicyc!o-[2.2.1]hept-2-y!, 2,3-Diaza-3-methyibicycio[2.2.2]oct-2-yl und 2,5-Diaza-5 t 7-dimethyibicycio 
[2.2.2]oct-2-y! und den Diastereomeren oder Enantiomeren der besagten [1 ,n]-Diazacyc!oaikyl und sub- 
stituierten [1 t n]-Diazacycloaikylgruppe; 

1 -Azathiacycloaklyl und substituierter 1 -Azathiacycloalkylgruppe, ausgewahlt aus Thiomorpholinyl, 2-(C 1 - 
C 3 )AIky!thiomorphoIinyl und 3-(C 3 -C 6 )CycIoalkyIthiomorphoIinyl; 

N-Azolyl und substituierter N-Azolylgruppe, ausgewahlt aus 1-lmidazoIyl, 2-(C 1 -C 3 )Alkyl-1-imidazolyI, 3- 
(C r C 3 )A!kyl-1-imidazoiyl t 1-PyrroIyI, 2-(C 1 -C 3 )A!kyl-1-pyrroiyI, 3-(C r C 3 )A!ky!-1-pyrroIyI, 1-Pyrazolyl, 3- 
(C r C 3 )A!kyl-1-pyrazolyI, Indolyl, 1-(1,2,3-TriazoIyl), 4-(C r C 3 )AIkyl-1-(1 ,2,3-triazoIyI), 5-(C r C 3 ) Alky 1-1- 
(1,2,3-triazoIyI), 4-(1 ,2,4-TriazoIyl), 1-TetrazoiyI, 2-TetrazoIyI und Benzimidazolyi; 
(heterocyclischer) Aminogruppe, ausgewahlt aus 2- oder 3-Furanyiamino, 2- oder 3-Thienylamino, 2-, 3- 
oder4-PyridyIamino, 2- oder 5-Pyridazinylamino, 2-PyrazinyIamino, 2-(ImidazolyI)amino, (Benzimidazo- 
IyI)amino und (Benzothiazolyi)amino und substituierter (heterocyclischer) Aminogruppe, wie oben defi- 
niert, wobei die Substitution ausgewahlt wird aus gradem oder verzweigtem (C t -C 6 )AIkyI; 
(heterocyclischer) Methylaminogruppe, ausgewahlt aus 2-oder 3-FuryimethyIamino, 2- oder 3-ThienyI- 
methylamino, 2-, 3-oder 4-PyridyImethylamino, 2- oder 5-PyridazinylmethyIamino, 2-PyrazinyimethyIami- 
no, 2-(!midazo!yl)methy!amino, (Benzimidazolyl)methylamino und (Benzothiazolyl)methyiamino und sub- 
stituierter (heterocyclischer) Methylaminogruppe, wie oben definiert webei die Substitution ausgewahlt 
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wird aus gradern oder ver/weigteTi (C r C 6 )Alkyl: 

Carboxy(C 2 -C 4 )A!kyIamInogruppc ; ausgewahit aus Aminoessigsaurc. a-Aminopropionsaurc, p-Amino- 

proplonsAurc.a-AmlnabuttereaufD^ 

(C 2 -C 4 )Alky!aminogruppe; 

(C r C 4 )AlkoxycarbonyIaminogruppe. wobei die Substitution ausgewahit wird aus Methoxycarbonyl, 
Ethoxycarbonyl. Aiiyloxycarbonyl. Propoxycarbonyl, Isopropoxycarbonyl, 1 ,1-Dimcthyicthoxycarbonyl, n- 
Butoxycarbonyl und 2-Methylpropoxycarbonyl: 

(C r C 4 )Alkoxyaminogruppe, wobei die Substitution ausgewahit wird aus Methoxy. Ethoxy, n-Propoxy, 
1-Methyiethoxy, n-Butoxy, 2-MethyIprapoxy und 1.1-Dimethylethoxy; 

(C 3 -C a )Cyc!oa!koxyaminogruppe, wobei die Substitution ausgewahit wird aus Cyciopropoxy ; trans-1 ,2-Di- 
methyicyclopropoxy, cis-1 t 2-DimethyIcyclopropoxy t Cyclobutoxy, Cyclopentoxy. Cyclohexoxy, Cyciohep- 
toxy, Cyclooctoxy, Bicycio[2.2.1]hept-2-yIoxy und Bicyclo[2.2.2]oct-2-yioxy und den Diastereomeren und 
Enantiomeren der besagten (C 3 -C 8 )Cycloaikoxyaminogruppe; 

(C 6 -C 10 )Aryioxyaminogruppe. ausgewahit aus Phenoxyamino, 1-NaphthyIoxyaminound2-NaphthyIoxya~ 
mino; und 

(Cy-C^Arylalkoxyaminogruppe, wobei die Substitution ausgewahit wird aus Benzyloxy, 2-PhenyIethoxy, 
1-PhenyIethoxy, 2-(Naphthyi)methoxy, 1 -(Nap hthyl) methoxy und Phenyipropoxy; 

R 2 und R 3 unabhangig ausgewahit werden aus 

(i) Wasserstoff, vorausgesetzt, dass R 2 und R 3 nicht beide Wasserstoff darsteiien; 

(ii) grader oder verzweigter (C 1 -C 3 )-Aikyigruppe l ausgewahit aus Methyl, Ethyl, n-Propyi oder 1-xethyie- 
thyl; 

(iii) (C 6 -C 10 )AryIgruppe, ausgewahit aus Phenyl, a-Naphthyl oder p-Naphthyl; 

(iv) (C 7 -C 9 )AraIkylgruppe; 

(v) einer heterocyclischen Gruppe, ausgewahit aus einem aromatischen oder gesattigten Ring mtt funf 
Gliedern mit einem N-, O-, S- oder Se-Heteroatom, gegebenenfalls mit einem daran kondensierten Benzo- 
oder Pyridoring: 




Z = N, 0, S Oder Se 



(vi) einem aromatischen Ring mit funf Gliedern mit zwei N-, 0-, S- oder Se-Heteroatomen, gegebenenfalls 
mit einem daran kondensierten Benzo- oder Pyridoring: 




Z oder Z 1 = N, 0, S oder Se 



(vii) einem aromatischen Ring mit fiinf Gliedern mit ein oder zwei N-, 0-, S- oder Se-Heteroatomen und 
einem angrenzend angehangten O-Heteroatom: 
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oder 



X 




N 



O 



A 



A 



(worin A ausgewahit wird aus Wasserstoff: grademoderverzweigtem (C r C 4 )AlkyI: C 6 -Aryl; substituiertem 
C6~AryI (Substitution ausgewahit aus Halogen, (C r C 4 )Alkoxy, TrihaIogen(C 1 -C 3 )alkyI, Nitro, Amino, Cy- 
ano, (C^C^AIkoxycarbonyl^C-i-CsJAlIcylaminooderCarboxy); Benzyl, 1-PhenyIethyI,2-Phenylethy!oder 
PhenyiproPYl); 

(viii) einem aromatischen Ring mit sechs Gliedem mit einem bis drei N-Heteroatomen; 

(ix) einem gesattigten Ring mit sechs Gliedem mit ein oder zwei N-, O-, S- Oder Se-Heteroatomen und 
einem angrenzend angehangten O-Heteroatom; 

(x) -(CH 2 ) n COOR 4 , worin n = 0-4 und R 4 ausgewahit wird aus Wasserstoff; grader oder verzweigter (C r 
C 3 )A!kyIgruppe, ausgewahit aus Methyl, Ethyl, n-Propyl oder 1-Methylethyi; oder 

(xi) (C 6 -C 10 )Aryigruppe, ausgewahit aus Phenyl, a-Naphthyl oder p-Naphthyl; 

oder R 2 und R 3 zusammengenommen 

(i) -(CH 2 ) 2 B(CH 2 ) 2 - darstellen, worin B ausgewahit wird aus (CH 2 ) n und n = 0-1, -NH, -N(C r C 3 )AIkyI 
[grade oder verzweigt], -N(C r C4)AIkoxy, Sauerstoff, Schwefel; oder 

(ii) substituierte verwandte Substanzen, ausgewahit aus (L oder D)Proiin und Ethyl(L oder D)proIinat, und 
die pharmakologisch annehmbaren organischen und anorganischen Salze oder Metalikomplexe. 

Verbindung gemass Anspruch 1, worin: 

R und R 1 unabhangig ausgewahit werden aus Wasserstoff, Methyl oder Ethyl, und wenn R nicht das gleiche 
wie R 1 darsteiit, kann die Stereochemie des asymmetrischen Kohlenstoffs entweder das Racemat (DL) oder 
das einzelne Enantiomer (L oder D) sein; 

W ausgewahit wird aus Amino, Methylamino, Ethylamino, n-Propylamino, 1-Methylethylamino, n-Butylamino, 
1-Methyipropylamino, 2-MethyIpropyIamino, n-Hexylamino, n-Octylamino, Cyclopropylamino, Cyclopentyl- 
amino, Cyclohexylamino, (Cyclopropyl)methylamino, (Cyciopropyl)ethyiamino, Ailylamino, 3-Butenyiamino, 
Benzylamino, 2-Phenyiethyiamino, 1-PhenylethyIamino, Dimethylamino, Diethylamino, MethyI(ethyl)amino; 
Pyrroiidinyl, Piperidinyl, Morpholinyl, 2-(C 1 -C 3 )AIky!morphoIinyI, Piperazinyl, 2-(C r C 3 )AIkylpiperazinyI, 4-(C r 
C 3 )AIkyIpiperazinyI, 2,5-Diaza-5-methyIbicycIo[2.2.1]hept-2-yl (und den Diastereomeren oder Enantiomeren 
von besagter [1 ,n]-DiazacycloalkyI- und substituierter [1,n]-DiazacycIoaIkyIgruppe); Thiomorpholinyl, 2-(C r 
C 3 )AIkyIthiomorphoIinyl, 1-ImidazoIyI, 2- oder 3-ThienyImethylamino, 2-, 3- oder 4-PyridyImethyIamino, Me- 
thoxycarbonylamino, Ethoxycarbonylamino und 1 ,1-DimethyIethoxycarbonyIamino, 

R 2 und R 3 unabhangig ausgewahit werden aus Wasserstoff, Methyl, Ethyl, n-Propyl und 1-MethyIethyI; unter 
der Voraussetzung, dass R 2 und R 3 nicht beide Wasserstoff darstellen konnen; oder 
oder R 2 und R 3 zusammengenommen 

(i) -(CH 2 ) 2 B(CH 2 ) 2 - darstellen, worin B ausgewahit wird aus (CH 2 ) n (worin n = 0-1), -NH, -NfC^C^Alkyl 
[grade oder verzweigt], -N(C r C 4 )AIkoxy, Sauerstoff oder Schwefel; oder 

(ii) substituierte verwandte Substanzen, ausgewahit aus (L oder D)Prolin und EthyI(L oder D)proiinat; 
und die pharmakologisch annehmbaren organischen und anorganischen Salze oder Metalikomplexe. 

Verbindung der Formel 
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N(CH 3 ) 2 




worin: 

Y ausgewahlt wird aus Brom, Chlor, Fluor oder Iod; 

R ausgewahlt wird aus Wasserstoff, Methyl, Ethyl, Propyl, Isopropyl, Butyl, Isobutyl, Pentyl, Hexyl, Heptyl, 
Octyl, Mcrcaptomethyl, a-Mercaptoethyl, a-Mercapto-1 -methylethy!, oc-Mercaptopropyi, ct-Mercaptobutyi, Hy- 
droxymethyl, a-Hydroxyethyl, a-Hydroxy-1-methylethyl, a-Hydroxypropyl, a- Hydroxy butyl; einerCarboxylfC^ 
C 8 )alkylgruppe; einer Phenyl-, a-Naphthyl oder p-Naphtyigruppe, jedes gegebenenfalls substituiert durch Hy- 
droxy, Halogen, (C 1 -C 4 )Aikoxy, Trihalogen (C r C 3 ) alky!, Nitro, Amino, Cyano, (C^C^AIkoxycarbonyl, (C r 
C 3 )AikyIamino und Carboxy; 

oder einer Benzyl-, 1 -Phenylethyl-, 2-PhenyIethyi- oder Phenylpropyigruppe, jede gegebenenfalls substituiert 
durch: 

Halogen, (C 1 -C 4 )AIkyi, Nitro, Hydroxy, Amino, mono- oderdisubstituiertem (C 1 -C 4 )Aikyiamino, (C 1 -C 4 )AIkoxy, 
(C r C 4 )AlkyisuifonyI, Cyano und Carboxy; 

R 1 ausgewahlt wird aus Wasserstoff, Methyl, Ethyl, Propyl, Isopropyl, Butyl, Isobutyl, Pentyl und Hexyi; und 
wenn R nicht das gleich wie R 1 darsteilt, kann die Stereochemie des asymmetrischen Kohlenstoffs (also des 
Kohlenstoffs, der den Y-Substituenten tragt) entweder das Racemat (DL) oder die einzelnen Enantiomere (L 
oder D) sein; und die pharmakoiogisch annehmbaren organischen und anorganischen Salze oder Metailkom- 
plexe. 

Verbindung gemass Anspruch 3, worin: 

Y ausgewahlt wird aus Brom, Chlor, Fluor und iod; 

R ausgewahlt wird aus Wasserstoff, Methyl oder Ethyl und 

R 1 ausgewahlt wird aus Wasserstoff, Methyl oder Ethyl, und wenn R nicht das gleich wie R 1 darsteilt, kann 
die Stereochemie des asymmetrischen Kohlenstoffs (also des Kohlenstoffs, der den Y-Substituenten tragt) 
entweder das Racemat (DL) oder die einzelnen Enantiomere (L oder D) sein; und die pharmakoiogisch an- 
nehmbaren organischen und anorganischen Salze oder Metailkomplexe. 

Verbindung gemass Anspruch 1, wobei besagte Salze umfassen: Chiorwasserstoff-, Bromwasserstoff-, lodwas- 
serstoff-, Phosphor-, Salpeter-, Suifat-, Acetat-, Benzoat-, Citrat-, Cystein- oder andere Aminosauren, Fumarat, 
Glycolat, Maleat, Succinat, Tartrat, Alkylsulfonat oder Arylsulfonat und 

besagte Metailkomplexe umfassen: Aluminium-, Calcium-, Eisen-, Magnesium-, Mangan- und Komplexsal- 

ze. 

Verbindung gemass Anspruch 1 , weiche eine der folgenden ist: 
[4S-(4alpha ; 1 2aaIpha)l-4-(Dime^ 

3,10,12, 12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 = H, W = 
n-Hexylamino Di-HCI-Salz); 

[4S-(4alpha,12aaIpha)]-4-(Dimethyi)amino)-1 t 4,4a l 5,5a,6, 11,12a-octahydro-3, 10,1 2,1 2a-tetrahydroxy-9-[[ 
(methyIam!no)-acctyl]amino]-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 = H, 
W = Methylamlno, Di-HCNSalz) ; 

[4S-(4aIpha.12aaipha)]-4-(DimethyIamino)-9-[[(ethyIamino)-acetyI]amino]-1. 4 t 4a,5,5a t 6 t 11,12a-octahydro- 
3,10,-12 ; 12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 s H f W 
= Ethylamlno, Di-HCI-Salz) ; 

[7S-(7aIpha r 10aafpha)]-N-[9-(Am 
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*1-te^ahydroxy-10.12-dioxo-2-naphthacenyl]-1-oyrroIidinacetam:d Dihydrochlorid (Formel I, R and R 1 = H, 

W= Pyrrolidin-1-yI, Di-HCI-Salz); 

[7S-(7aIpha,10aalpha)]-N-[9-(Amlno^ 

11-tctrahydroxy-10 ; 12-dioxo-2-naphthacenyl]^-methyi-l-pipcridinacetan:d Dihydrochlorid (Formel I, R und 
Ri = H, W = 4-MethyIpiperidin~1~yl, Di-HCI-Salz): 

11[4S-(4alphaI2aalpha)]-4-(DimcthyIamino)-1.4.4a.5.5a.6.11. 12a~octahydro-3,10.12,12a-tetrahydroxy-1 ,11- 
dioxo-9-[[(propyiamino)acetyI]amino]-2-naphthacencarboxam!d Dihydrochlorid (Formel I, R und R 1 = H, W = 
Propylamino, Di-HCI-Salz) ; 

[4S~(4alpha,12aaIpha)]-9-[[(Butyiamino)^^ ,12a-octahydro- 
a.lO.^.^a-tetrahydroxy-I.H-dioxo^-naphlhaccncarboxamld Dihydrochlorid (Forme! I, R und R 1 = H, W = 
n-Butylamlno, Di-HCI-Salz) ; 

[4S-(4aIpha,12aalpha)]-4-(DimethyIamino)-9-t[2-(dimethyIamino)-1-oxo 

octahydro-3,10, 1 2, 1 2a-tetrahydroxy-1 , 1 1 -dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R =CH 3 , 
R 1 = H, W = Dimethylamino, Di-HCI-Saiz); 

[4S-(4aIpha,12aaipha)H-(Dimethylamino)-1 ,4,43,5,53,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-11,1- 
dioxo-9-[[(pentyiamino)acetyI]amino]-2-naphthacencarboxamid Monohydrochlorid (Formel I, R und R 1 = H, 
W= Pentylamlno, Di-HCI-Salz) ; 
[7S-(7aIpha t 10aaIpha)]-N-9-(Aminocaro 

11-tetrahydroxy-10 t 12-dioxo-1-piperidinacetamid Dihydrochlorid (Formel I, R und R 1 = H, W = PIperldIno, 
Di-HCI-Salz); 

[4S-(4aIpha,12aalpha)]-4-(Dimethylamino)-1 ,4,48,5,58,6,11, 12a-octahydro-3 f 10,12,12a-tetrahydroxy-1,11- 
dioxo-9-[[[(phenyImcthyl)amino]acctyI]amino]-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 
= H, W = Benzylamino, D!-HC!-SaIz); 

[4S-(4alpha,12aaIpha)]-4-(DimethyIamino)-1 ,4,48,5,58,6,11, 1 2a-octahydro-3,1 0,12,1 2a-tetrahydroxy-1 ,11- 
dioxo-9-[[[(2-thienylmethyl)amino]acetyi]amino]-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und 
R 1 = H, W = Thien-2-yimethylamlno, DI-HCI-Salz); 

[4S-(4a!pha,12aaipha)]-4-(Dimethyiamino)-1 ,4,48,5,58,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[[(2- 
methyIpropyl)-amino]acetyI]amino]-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 
= H, W = Isobutylamino, DI-HCI-Salz); 

[4S-(4alpha t 12aaIpha)]-4-(DimethyIamlno)-1 ,4,48,5,58,6,11, 12a-octahydro-3, 10,1 2,1 2a-tetrahydroxy-1 ,11- 
dioxo-9-[[[(2-pyridinylmethyl]amino]acetyI]amino]-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und 
R1 = H, W = Pyridin-2-yImethyIamino, Di-HCI-Salz); 

[4S-(4aIpha I 12aaIpha)]-9-[[(Diethyiamino)acetyl]amino]-4-(dimethyIamm 

3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 = H, W = 
Dlethylamino, DI-HCI-Salz) ; 

[7S-(7aIpha, 10aaIpha)]-N-9-(Aminocarbonyl)-7-(dim^ 

11-tetrahydroxy-10 t 12-dioxo-2-naphthaceny!]-aipha-methyl-1-pyrroiidincarboxamtd (Formel I, R =CH 3 , R 1 = 
H, W = Pyrrolidin-1-yl); 

[4S-(4alpha,123aiph3)]-9-[[[(CyclopropyImethyl)am 

6 f 11,12a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Dihydrochlorid (Formel I, R und R 1 = H, W = Cy- 
clopropylmethylamlno, Di-HCI-Salz) ; 

t4S-(4aIpha12aalpha)]-4-(Dimethy!amino)-9-[[(dimethy!amino)acetyl]amino]-^ 

dro-S.IO.^.^a-tetrahydroxy-IJI-dioxo^-naphthacencarboxamidsuIfat, Dihydrochlorid, Monohydrochlorid 
oder freie Base (Formel I, R und R 1 = H, W = Dimethylamino); 

[4S-(4a!pha,12aaipha)]-4-(DimethyIam 
3 t 1Q,12,12a-tetrahydroxy-1,11-dioxo-N-(1^^ (Formel II, R und R 1 = H, W 

= NMe 2 und NR 2 R 3 = Pyrrolidine); 

[4S-(4alpha, 1 2aaIpha)]-4-(Dimethyiamino)-1 ,4,4a,5 ,5a,6, 11,1 2a-octahydro-3, 10,12,1 2a-tetrahydroxy-9-[[(meth- 
oxyamino)-acetyi]amino]-1,11-dioxo-2-naphthacencarboxamid (Formel 1, R und R 1 = H, W = Methoxyamino) ; 

[4S-(4aipha, 12aaIpha)l-4-(Dimethyiamino)-1 ,4 t 4a,5 t 5a,6,11 , 12a-octahydro-3,10,12,12a-tctrahydroxy-1 ,11- di- 
oxo-9-[[[(pheny!methoxy)amino]acetyl]amino]-2-naphthacencarboxamid (Formel I, R und R 1 = H, W= Benzyloxyaml- 
no); 

[4S-(4aIpha,12aa[pha)]-9-[[(CycIobutyImethyiamino)-acetyl]-amino]-4-(dim 

octahydro-3,10, 12,12a-tetrahydroxy-1 ,11 -dioxo-2-naphthacencarboxamid (Forme! I, R und R" 1 = H, W = Cy- 
clobutylmethylamino); 

[4S-(4aipha. 1 2aaIpha)]-9-[[(2-ButenyIamino)acetyI]amino]-4-(dimethyIarnino)-1 ,4,43,5,53,6,1 1 , 1 2a-octahy- 
dro-3, 10, 12,12a-tctrahydroxy-1,11-dioxo-2-naphthacencarboxamid (Formel I, R und R 1 = H, W = 2-ButenyI- 
amino); 
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[4S-(4alpha.l2aalpha)]-4-pimethyIamino}-1.4.4a.5.5a.6 ! 11. 12a"Octahydro-3 : lC t 12 ; 12a-tetrahydroxy-9-r[ 
(hydroxyamino)-acctyl]amino]-1 1 .1 -dioxo-2-naphthaccncarboxarnid (Formel 1, R und R 1 = H, W = Hydroxya- 
mino); 

[7S-(7aIpha. 10aaIpha)]-N-[9-(Aminocaraonyl)-7-(dim^ 

*1-tetrahydroxy-1Q.12-d!Qxo-2-naphthacG^ 

R und Ri = H, W s 5-MethyI-2>diazabicyclo[2.2/l]hept-2-yl); 

[7S-(7alpha10aalpha)]-N-[9-(Aminocart5onyl^^ 

11-tetrahydroxy-10.l2~dioxo-2-naphthacenyl]-3-methyl^-mQrphoiinacetamid (Formel I, R und R1 = H, W = 

3- MethyI-4~morpholinyl); 

[7S-(7alpha.i0aalpha)]-N-[9-(Aminocarbonyl)-7-(dimcthy!amlno)-5,5a.8,6a l 7 f 10 l l0 ,8,10a, 
11-tetrahydroxy-1Q,12-dioxo-2-naphtt (Formel I, R und R 1 s 

H, W = 2-azabicyclo[2.2.1]hept-2-yl); 
[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbo 

11~tctrahydroxy-10,12-dioxo-2-naphthaccnyI]-4-hydroxy-1-pipera^inacetamid (Formel I, R und R 1 = H, W = 

4- Hydroxypiperazin-1-yI)) ; 
[7S-(7alpha,10aalph3)]-N-[9-(Aminocarbon^^^ 

11-tetrahydroxy-10,12-dioxo-2-naphthacGnyI]-3-^ (Formel I, R 

und R 1 = H, W = 3-CyclopropyI-tetrahydro-4H-thlazin-4-yI)); 

[7S-(7alpha,1Q33lpha)]-N-[9-(Aminoc3rbony ,8,10a, 
11-tetrahydroxy-10,12-dioxa-2-naphth^^ (Formel I, R und R 1 = H, W ~ 

3-Ethyl-1H-pyrro!-1-yl)); 

[4S-(4aIpha,12aalpha)]-4-(Dimcthyiamino)-1 ,4,48,5,53,6,11, ^a-octahydro-S^O.^.^a-tetrahydroxy-g-ft 
(1H-imidazol-2-yI-methyIamino)acetyI]amino]-1,11-dioxo-2-naphthacencarboxamid (Formel I, R und R1 = H, 
W = 1H-lmidazol-2-ylmethylamino); 
[7S-(7aipha, 10aaIpha)]-N-[2-[[9-(AminocarbonyI^ 

10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyI]amino]-2-oxoethyI]aIanin (Formel I, R und R 1 = H, W = !- 
Carboxyethylamlno); 

[7S-(7aIpha,10aalpha)]-N-[2-[[9-(Amino^ 

I, 8,10a,11-tetrahydroxy-10,12<lioxo-2Hi3phth3ce^ 1 ,1-Dimethylethyle- 
ster (Formel I, R und R 1 = H, W = 1,1-DImethylethoxycarbonyIamlno); 
t4S-(4alpha,12aaipha)]-94[[(BicycIo[2.2.2]oct-2-yioxy)-amino]acety!]amino]-4-(dime^ 
6 l 11,12a-octahydro-3 t 10J2,12a-tetrahydroxy"1,11"dioxo-2-naphthacen-carboxamid (Forme! I, R und R 1 = 

H, W = BicycIo[2.2.2]oct-2-yIoxyamino); 

[4S-(4alpha,12aaIpha)]-4-(DimethyIamino)-1,4,4a,5,5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[[ 
(3-methyl-2-butenyl)amino]acetyI]amino]-1 ,11-dioxo-2-naphthacencarboxamid (Forme! I, R und R 1 = H, W = 
3-Methyl-2-butenylamino); 

[4S-(4a!pha l 12aaIpha)]-4-(DimethyIamino)-1 ,4,43,5,58,6,11, 12a-octahydro-3,1 0,12,1 2a-tetrahydroxy-9-[[[ 
[4-[(2-methyI-1 -oxopropyl) amino]phenyl]amino]acetyl]arnino]-1 , 1 1 -dioxo-2-naphthacencarboxamid (Formel 

I, R und R 1 = H, W = 4-[(2-Methyl-1-oxopropyl)amlno]phenylamlno) ; 

[4S-(4alpha,12aaIpha)]-4-(DimethyIamino)-1,4,4a,5,5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[2-[ 
[(1-methyI-1H-imidazoI-2-yl)methyl]am (For- 
mel I, R = CH 3 , R 1 = H, W = 1-Methyl-1 H-imidazo!-2-yl)methylam!no) ; 

[4S-(4alpha, 1 2aa!pha)]-9-[[2-(DicycIopropyIamino)-1 -oxopropyI]amino]-4-(dimethyIamino)-1 , 4,4a, 5,5a, 6,- 
11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphthacen-carboxamid (Formel I, R = CH 3 , R 1 = 
H, W = Dicyclopropylamino); 

[7S-(7a!pha, 10aalpha)]-N^9-(Aminocarbonyi)-7-(dImethylamino)-1 ,4,4a,5,5a t 6,11 t 12a-octahydro-3,10,12, 
12a4etrahydroxy-10,12-dioxo-2-naphthacenyl]-4-methoxy-a-methylO-piperazincarboxam (Formel I, R = 
CH 3 , R 1 = H, W = 4-Methoxypiperazin-1-yl); 
[7S-(7a!pha, 10aa!pha)]-N-[9-(AminocarbonyI)-7-(d^ 

11-tetrahydroxy-10 T 12-dioxo-2-naphthaceny!]-tetrahydro-a t 2-dimethyl-4H-1,4-th (Formel I, 

R = CH 3 , R 1 = H , W = Tetrahydro-2-methyI-4H-1,4-thiazIn-4-yI); 

[7S-(7a!pha, 10aalpha)H2-[[9-(Aminocarbonyl)-7-(dim^ 

10a,11-tetrahydroxy-10,12-dioxo-2-naphthacenyI]amino]-2-oxo-1-methyIethyI]ca± 2-PropenyIo- 
ster (Formel I, R = CH 3 , R 1 = H, W = 2-PropenyloxycarbonyIamino); 

[4S-(4a!pha J 12aaIpha)]-4-(Dimethyiamino)-1 t 4,4a,5 t 5a,6,11, 12a-octahydro-3,10,12,12a-tetrahydroxy-9-[[2-[ 
[3-(methy!suIfonyI)phenyl]amino]-1-oxopropyO^ (Formel !, R ~ 

CH 3l R 1 = H, W = 3-(Methyisulfonyl)phenyIamino) ; 

[4S-(4alpha. 12aa;pha)]-4-(DimethyIarn;no)-1 ,4,48,5,53,6,11 , 12a-octahydrc-3,10,12,12a-tetrahydroxy-9-[ 
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t2-methy]-2-(methyIamino)-1-oxopropyl]amino]-1.1-clioxo-2-naphlhacencarboxamid (Formel I, R und R 1 = 
Me t W = Methylamino); 

[4S-(4alpha.12aalpha)]-4-(Dimethylamino)-9-^ .4.4a. 5.5a. 

6,11 .12a-octahydro-3 : 1 0.12. 12a-tetrahydroxy-1 .11 -diDXO-2-naphthaGencarbQxarnicl (Forrnel l t R und R 1 = 
Me, W = Dimethylamino); 

t4S-(4alpha.12aalpha)]-9-[[2-[(1.1"dimcthylcthyl)mcthyIamino]-1"OxobutyI]^ 

5.5a.6.11 ,12a-octahydro-3,i0.i2.12a-tetrahydroxy-1.11-dioxo-2-naphthacencarboxamid (Forme! I, R - Et t 
R1 s H, W = N-methyl-t-butylamino); 

[4S-{4aipha t 12aalpha)]-4-(Dimethylamino)-9^ ,4,4a, 
5,53,6,11 ,12a-octahydro-3,10,12,12a-tetrahydroxy-1 ,1lHdioxo-2-naphthaccn-carboxamid (Formel I, R = t Bu, 
R1 B H, W a Dimethylamino); 

[4S-(4a!pha, 12aalpha)]-4-(Dimethy!amino)-9-[[2-(e^ 

e.H.^a-octahydro-a^O.^.^a-tetrahydroxy-tH-dioxo^-naphthacencarboxamid (Forme! I, R = Et, R 1 = 
Me, W = Ethylamino); 

[4S- (4alph3,12aalph3)]-4-(Dimethyiamino)-9-[[2-(dimetn^^ ,4,4a, 
S.Sa.e.ll.^a-octahydro-SJO.^.^a-tetrahydroxy-l.ll-dioxo^-naphthacencaitoxamid (Formel I, R = 
CH 2 OH, R 1 = H, W = Dimethylamino); 

[7S-(7alpha,10aalpha)]-N-[9-(Aminocarbonyl)^ 

1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyl]-a-(hydroxymethyl)-4-methyI-1 H-imidazoI-1 -acetamid (Forme! 

I, R = CH 2 OH, R 1 = H, W = 4-Methyl«1H-imidazol-1-yl); 

[4S-(4alpha, 12aalpha)]-9-[[2-(DiethyIamino)-3-mercapto-1-oxopro^ 

5,53,6,11 .^s-octahydro-S.IQ.^.^a-tetrahydroxy-l ,11-dioxo-2-naphthacencarboxamid (Formel I, R = Mer- 
captomethyl, R 1 = H, W = Dimethylamino); 

[7S-(7aIpha, 1 0aalpha)]-N-[9-(Aminoca^ 

11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyI]-a-(mercaptomethyl)-1-piperazin-acetamid (Formel I, R = Mer- 
captomethyl, R 1 = H, W = Piperazin-1-yl) ; 

[7S-(7aIpha,10aaipha]-4-[[9-(AminocarbonyI)-7-(dimethyIamino)-5,5a I 6,6a 

11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyI]amino]-3-(hexylamino)-4-oxobutansaure (Formel I, R = Car- 
boxymethyl, R 1 = H, W = Hexylamino); 

[7S-(7aIpha,10aaipha)]-5-[[9-(Aminocaitonyl)-7-(dimethylamino)-5,5a,6 t 6a7,1^ 

11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyI]amino]-4-(cycIopropylamino)-5-oxopentansaure (Formel I, R = 
2-CarboxylethyI, R 1 = H, W= Cyclopropylamino); 

[4S-(4aIpha,12aalpha)]-4-(DimethyIamino)-9-^ 

e.H.^a-octahydro-S.IO.Ig.^a-tetrahydroxy-I.H-dioxo^-naphthacencarboxamid (Formel I, R = Phenyl, 

R 1 = H, W = Dimethylamino); 

[4S-(43lph3,12aalpha)]-9-[[(Butyiamino)(4-hydroxy-ph 

6,11 .^a-octahydro-S.IO.^.^a-tetrahydroxy-I.H-dioxo^-naphthacencarboxamid (Formel I, R = 4-Hydro- 
xyphenyl, R 1 = H, W = Butylamino); 

[4S-(4aIpha,12aalpha)]-4-(Dimethyiamino)-9-[[2-(dimethyIamino)-2-(4-methoxypheny!)acetyl]ami ,4,4a, 
5,58,6,11 ,12a-octahydro-3, 10,12, 12a-tetrahydroxy-1 ,11-dioxo-2-naphthacencarboxamid (Formel I, R = 
4-Methotyphenyl, R 1 = H, W = Dimethylamino); 

[4S-(4alpha,12aaIpha)]-4-(DimethyIamino)-9-t[2-(ethy!methy!amino)-2-[4-(tnf]uoiTnethyl)ph 

no]-1, 4,43,5,58,6,11, 12a-octahydro-3,1Q, 12, 12a-tetrahydroxy-1 ,11-dioxo-2-naphthacencarboxamid (Formel 

I, R = 4-Trifluoromethylphenyl, R 1 = H, W = N-Ethylmethylamino); Oder 

[4S-(4a!pha,12aalpha)]-4-(DimethyIamino)-9-[[[4-(dimethyIamino)phenyI](2-propcnyIami 

1,4,4a,5,5a,6,11, 12a-octahydro-3,1 0,1 2,1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacencarboxamid (Formel I, R 

= 4-(DImethylamfno)phenyl, R 1 = H, W = 2-PropenyIamlno). 

Eine Vcrbindung, wclchc eine der folgenden ist: 

[7S-(7aIpha,10aaIpha)]-N-[9-(Aminocarbonyi^ 

11 -tetrahydroxy-1 0,1 2-dioxo-2-naphthacenyi]-4-ethyl-IH-pyrazol-1 -acetamid, (Formel I, R und R 1 = H, W = 
4-EthyM H-py razoI-1 -yl); 

[4S-(4aIpha,12aalpha)]-4-(DimethyIamino)-1 ,4,43,5,53,6,11, 123-octahydro-3,10,12,12a-tetrahydroxy-1,11- 
dioxo-9-[[[methyl-(phenyImcthyl)aminolacetyllamino]-2-naphthacencarboxam;d, (Formel I, R und R 1 = H, W 
= N-Methylbenzylamino); 

[7S-(7aIpha.10aalpha)]--N-[9-(Ami™^ 

11-ietrahydroxy-1Q.12-dioxo-2-naphth^ (Formel I, R 
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und R 1 = H, W s 6-MethyI-2-azabicyclo-[2.2.2]octan-2-yl); 

[4S-(4aIpha. 12aalpha)]-4-(D!mcthylamIno)-l .4.43,5.53,6,1 * , 12a-octahydro-3.10 ! 12.12a-tctrahydroxy-9-[[[[ 
(2-methylcyclopropyl)oxy]amino]acetyl]amino]-l ,l1-dioxQ-2-naphthaccncarboxamid (Formel I, R und R 1 - H, 
W = (2-MethyIcyclopropyl)-oxyamino); 
[7S-(7a!pha ; 10aaIpha)]-N-[9-(Aminocarbony^ 

11-tGtrahydroxy-10.12-dioxo-2-naphthaccnyl]-3-cthyI-1-pyrro!idinacctam (Formel I. R und R 1 = H, W = 
3-EthyIpyrrotldln-1-yl); 

[7S-(7alpha.1 0aalpha)]-N-[9-(AminocarbonyI)-7-(dimethyIamino)-5 I 5a. 6.6a. 7.1 0,1 0a,1 2-octahydro-1 ,8,10a. 
l1-tetrahydroxy1Q 5 12-dioxQ-2-ndphthaceny!]-4^^ (Formel I, R = 

CH 3 , R 1 = H, W= 4-AmInomethylpIperldIn-1-yl) ; 

[4S-(4alpha. 12aalpna)]-4-(Dimethy!amino)-1 ,4.48,5,53,6,11 , 12a-octahydro-3,l0.12,12a-tetrahydroxy-9-L[2- 
[[(3-methyicyclobutyi)oxy]amino]-1-oxobutyI]am Hydrobromid, 
(Formel I, R = H, R 1 = Et, W = 3-MethyIcyclobutyloxyamino); 
[7S-(7alpha,10aalpha)]-N-[9-(Aminocaroonyl^ 

11-tetrahydroxy10,12-dioxo-2-naphthacenyl]-a-ethyl-4-methyI-2-isoxazo!idinacetamid; (Formel I, R = Et, R 1 
= H, W s 4-Methyl-isoxazolidin-2-yI) ; 

[7S-(7alpha,10aalpha)]-N-[9-(Am 

11-tetrahydroxy-10.12-dioxo-2-naphthacenyl]-a-ethyl-3-mcthyI-4H-1,2,4-tri (Formel I, R s 

Et, R 1 = H, W s 3-MethyI-4H-1 ,2,4-trlazol-4-yl) ; 

Oder 

[7S-(7aIpha,10aaIpha)]-4-[[9-(Aminora 

l1-tetrahydroxy-l0,12-dioxo-2-naphthacenyl]am!no]-3-[ethyl(phenylmethyi)am (For- 
me! I, R = Carboxymethyl, R 1 = H, W = N-Ethylbenzylamlno). 

8. Verbindung gemass Anspruch 3, welche eine der folgenden ist: 

[4S-(4ct, 12aa)]-9-[(BromacetyI)amino]-4-(dimet^^^ 

trahydroxy-1 , 1 1 -dioxo-2-naphthacencarboxamid Monohydrochlorid (Formel III, R und R 1 = H, Y steht fur Br, 
HCI-Salz) ; 

[4S-(4ot, 12aa)]-9-[(Chloracetyi)amino]-4-(dimethy!amino)-1 ,4,43,5,53,6,1 1,1 2a-octahydro-3,1 0,1 2,1 2a-te- 
tr3hydroxy-1,11-dioxo-2-n3phth3cenc3rbox3mid Monohydrochlorid (Formel III, R und R 1 = H, Y steht ftir CI, 
HCI-Salz) ; 

[4S-(4a, 123a)]-9-[(Bromacetyi)3mino]-4-(dirnethy!3mino)-1 ,4,43,5,53,6, 11, 123-oct3hydro-3,10 T 12,123-te- 
trahydroxy-1 ,11-dioxo-2-naphth3cenc3rbox3mid Monohydrobromid (Formel III, R und R 1 = H, Y steht fiir Br, 
HBr-Salz) ; 

[4S-(4a, 12aa)]-9-[(Bromacetyl)amino]-4-(dimethyIamino)-1 ,4,43,5,53,6,1 1,12a-octahydro-3,10,12,12a-te- 
trahydroxy-1,11-dioxo-2-naphthacencarboxamid Monosulfst (Formel III, R und R 1 = H, Y steht fiir Br, 
Monosulfatsalz) ; 

[4S-(4a,123a)]-9-[(2-Brom-1-oxopropyI)3mino]^-(dimethyl-3mino)-1 ,4,43,5,53,6,11 ,1 2a-octahydro- 
3,10,12, l23-tetr3hydroxy1,11-dioxo-2-naphthacenc3rbox3mid Monohydrobromid (Formel III, R = CH 3 , R 1 = 
H, Y steht fur CI, HBr-Salz); 

[4S-(4a, 1 2a3)]-9-[(2-Brom-2-methyl-1 -oxopropyI)3mino]-4-(dimethyl3mino)-1 ,4,43,5,53,6,1 1 ,1 23-octshy- 
dro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-n3phth3cenc3rbox3mid Hydrobromid (Formel ill, R und R 1 = 
CH 3 ,Y = Br); 

[4S-(4ct,1 2aa)]-9-[(2-Brom-1 -oxobuty])amino]-4-(dimethylamino)-1 ,4,4a,5 t 5a,6,1 1 ,1 2a-octahydro- 

3,1 0-12,1 23-tetr3hydroxy-1 ,11-dioxo-2-naphth3cenc3rbox3mid Hydrobromid (Formel 111, R = Et, R 1 = H, Y - 

Br); 

[4S- (4a,123a)]-9-[(2"Brom-1-oxopentyI)amino]-4-(dimethyIamino)-1 ,4,43,5,53,6,1 1,12a-oct3hydro- 

3,lO t 12,12a-tetrahydroxy-1 ,11-dioxo-2-n3phth3cenc3rboxamid Hydrobromid (Formel III R = Pr, R 1 = H, Y = 
Br); 

[4S-(4a-,12aa)l-9-[(2-Brom-2-methyI-l-oxobutyI)amino]-4-(dirnethyIamino)-l ,4 t 4a,5,5a.6 t li f 12a-octahydro- 
3,10,12,12a-tetrahydroxy-1,1l-dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = Et, R 1 = Me, Y 
= Br); 

[4S-(4a,12aa)]-9-[(2-Brom-3-hydroxy-1-oxopropyl)amino]-4-(dimethy!amino)-1, 4,4a, 5,5a,6, 11,1 2a-octahy- 
dro-3,10,12,l2a-tetrahydroxy-1 ,11 -dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = Et, R 1 = Me, 
Y = Br); 

[4S- (4a, 12aa)]~9-[(2-Brorr:o-3-mcrcapto-l-oxopropyl)3mino]-4-(dimcthyl3mino)-l ,4,43,5,53,6.11 ,-12a-octa- 
hydro-3,lC,12.l2a-tetrahydroxy-l t 11-dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = Mercap- 
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tornethyl, R 1 = H, Y = Br); 

[7S-(7a,10aa)]-4-p-(AminocarbonyI)-7-(ciimGthyIam!nQ)-5 5a 6 6a.7.l0.10a.12-octahydro-1.B,10a.l1-tctra- 
hydroxy-lO-12-dioxo-2-naphthaccnyI]amino]-3-brom-4-oxobutansaurc Hydrobromid (Forme! Ill, R = Car- 
boxymethyl, R 1 = H, Y = Br 7 ); 

[7S-(7a,10aa)]-5-|I9-(Aminocarbonyl)^^ ,8,l0a.11-tGtra- 
hydroxy~10,l2-dioxo-2-naphthaccnyI]arnino]-4-brom-5-oxopcntansauro Hydrobromid (Formel III, R = 2-Car- 
boxyethyl, R 1 = H, Y = Br t ); 

[4S- (4a, 1 2aa)]-9^(BrQmpheny!acety!)Rmino]-4-(dimethy!amino)-1 ,4,43,5,53,6, 11. 12a-octahydro- 
3,1 0,12, 12a-tetrahydroxy-1 .11-dioxo-2-naphthacencarboxamid Hydrobromid (Forme! Ill, R = Phenyl, R 1 ~ H, 
Y = Br) ; 

[4S-(4a, 12aa)]-9-[[Brom(4-hydroxyphenyi)-ocetyI]amino]-4-(dimeth^ 

dro-3,1 0,1 2,1 2a-tetrahydroxy-1,11-dioxo-2-naphthacencarboxamid Hydrobromid (Formel III, R = 4~Hydroxy- 
phenyl, R 1 = H, Y = Br); 

[4S-(4a, 1 2aa)]-9-[[Brom(4-mcthoxyphenyI)acctyI]amino]-4-(dimcthyIamino)-1 ,4,43,5,53,6,1 1 , 1 2a-octahy- 
dro-3 T 10,12,12a-tetrahydroxy-1 t 11-dioxo-2-naphthacencarboxamid Hydrobromid, (Formel III, R = 4-Me- 
thoxyphenyl, R 1 = H, Y = Br) ; 

[4S-(4a,12aa)]-9-[[Brom[4-(trifIuonriethyl)phenyl]acetyI]-aminoH^ 

tahydro-S.IO.^.^a-tctrahydroxy-l.ll-dioxo^-naphthaccncarboxamid Hydrobromid (Formel III, R = 
4-TrifluormethyIphenyI, R 1 = H, Y = Br) ; und 

[4S-(4a [ 12aa)]-9"[[Brom[4-(dimethy!smino)phenyI]ac8tyI]-amino]-4-(dimethyIamino)-1 ,4,43,5,53,6,11,12a- 
oc^ahydra-S.IO.^.^a-tetrahydroxy-l.ll-dioxo^-naphthacencarboxamid Hydrobromid (Formel III, R = 4- 
(Dimethylamlno)phenyl, R 1 = H, Y = Br) . 

9. Verfahren zum Herstellen einer Verbindung, oder ihres organischen und anorganischen Salzes Oder Metallkom- 
plexes der Formel: 



N(CH 3 ) 2 




gemass Anspruch 1 , welches umfasst: Umsetzen eines 9[(HaIogenacyI)amido]-6-demethyl-6-deoxytetracycl!ns, 
Oder seines organischen und anorganischen Salzes oder Metal ikomplexes der Formel: 



N(CH 3 ) 2 




gemass Anspruch 3 mit einem Nucleophil der Formel WH, worin W wie in Anspruch 1 definiert ist, in einem polar- 
aprotischcn Losungsmittel und in einer incrten Atmosphare. 

10. Verfahren zum Herstellen einer Verbindung oder ihres orgsnischen und snorganischen Sslzes Oder Metallkom- 
piexes der Formel: 
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R ! O 
Y 

gemass Anspruch 3, welches umfasst: Umsetzen von 9-Amino-6-demethyt-6-deoxytetracyciin Oder seines orga- 
nischen und anorganischen Salzes Oder Metallkomplexes der Formel: 



£<CH 3 ) 2 




mit einem graden odor verzweigten Halogenacylhalogenid der Formel: 




worin Y, R und R 1 wie in Anspruch 3 definiert sind und Q Halogen darstellt, ausgewahlt aus Brom, Chlor, lod und 
Fluor, in einem inerten Losungsmittel in einem polar-aprotischen Losungsmittel und in Gegenwart einer Base. 

11. Verfahren zum Hcrstelien einer Verbindung Oder ihres organischen und anorganischen Salzes oder Metallkom- 
plexes der Forme!: 

N(CH 3 ) 2 

r' ° 

W 

gemass Anspruch 1, welches umfasst: Umsetzen eines 9-Amino-6-deoxytetracycIins oder seines organischen 
Oder anorganischen Salzes oder MetaHkomp'exes der Formel: 




NH, 



OH O OH O O 




72 



EP 0 582 829 B1 



N(CH 3 ) 2 




mit einem Saurehalogenid der Formel: 




worin R, R 1 und W wie in Anspruch 1 definiert sind, und X ausgewahlt wird aus Brom, Chlor, Iod und Fluor, in 
einem inerten Losungsmittel in einem polar-aprotischen Losungsmittel und in Gegenwart einer Base. 

1 2. Verwendung einer Verbindung wie in einem der Anspruche 1,2,5,6 oder 7 beansprucht, bei der Herstellung einer 
Arznei zur Verhinderung, Behandlung oder Bekampfung bakterieller Infektionen in Warmblutern. 

1 3. Pharmazeutische Substanz-Zusammensetzung, umfassend eine pharmakologisch wirksame Menge einer Verbin- 
dung gemass Anspruch 1, 2, 5, 6 oder 7 in Verbindung mit einem pharmazeutisch annehmbaren Trager. 



14. Tierarztliche Zusammensetzung, welche eine pharmakologisch wirksame Menge einer Verbindung von Anspruch 
1,2,5,6 oder 7 und einem pharmazeutisch annehmbaren Trager umfasst. 



Revendicatlons 



1 . Compost de formule : 



MCH 3 ) 2 




(I) 



ou 
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N(CH 3 ) 2 




OH 



NHCH 2 N<^ 




(II) 



dans laquelle : 

R est choisi parmi 
hydrogene; 

groupement (C^-Cgjalkyle en chaTne droite ou ramiftee choisi parmi methyie, Ethyle, propyle, isopropyle, 
butyle, isobutyle, pentyle, hexyle, heptyle et octyle; 

groupement a-mercaptofC^C^alkyle choisi parmi mercaptomethyle, ct-mercaptoEthyle, a-mercapto- 
1 -methylethyle, a-mercaptopropyle et a-mercaptobutyie; 

groupement a-hydroxy (C^C^alkyle choisi parmi hydroxymethyle, ct-hydroxyethyle, a-hydroxy-1 -methy- 
lethyle, a-hydroxypropyle et a-hydroxybutyle; 
groupement carboxyl(C r C 8 )aIkyie; 

groupement (C 6 -C 10 )ary!e choisi parmi phenyle, a-naphtyle et |3-naphtyle; ou groupement (C 6 -C 10 )aryle 
substitue (substitution choisie parmi hydroxy, halogene, (C^C^alkoxy, trihalo(C r C 3 )aIkyIe p nitro, amino, 
cyano, (C^C^alkoxycarbonyle, (C r C 3 )alkyiamino et carboxy); 

groupement (C 7 -C 9 )aralkyie choisi parmi benzyle, 1-phenyl£thyle, 2-phenyIethyle et phenylpropyie; ou 
groupement (Cy-Cgjaralkyle substitue [substitution choisie parmi halo, (C r C 4 )alky!e, nitro, hydroxy, ami- 
no, (C r C 4 )alkylamino mono- ou disubstitue, (C^C^alkoxy, (C-i-C^aikylsulfonyie, cyano et carboxy]; 

R 1 est choisi parmi hydrogene et (C^CgJalkyle choisi parmi methyie, ethyle, propyle, isopropyle, butyle, iso- 
butyle, pentyle et hexyle; quand R n'est pas egal a R 1 la stereochimie du carbone asymetrique (c'est-a-dire 
le carbone portant le substituant W) peut etre soit le racEmate (DL) ou les enantiomeres individuels (L ou D); 

W est choisi parmi 

amino; 

hydroxylamino; 

groupement amino monosubstituE par un groupement (C^-C^alkyle en chaine droite ou ramifiee, subs- 
titution choisie parmi methyie, ethyle, n-propyle, 1 -methylethyle, n-butyle, 1-mEthylpropyle, 2-methyIpro- 
pyle, 1,1-dimEthyIEthy!e } n-pentyle, 2-mEthylbutyle, 1 ,1-di-mEthylpropyIe, 2,2-dimEthyIpropyle, 3-mEthyl- 
butyle, n-hexyle, 1 -methylpentyle, 1 ,i-dimEthylbutyle, 2,2-dimethylbutyIe, 3-mEthylpentyle, 1 ,2-dimethyl- 
butyle, 1 ,3-dimethylbutyle, 1-methyl-1-ethylpropyIe, heptyle, octyle, nonyle, decyle, undEcyle et dodEcyle 
et les diastereomeres et Enantiomeres dudit groupement amino monosubstituE par un alkyle en chaTne 
droite ou ramifiee; 

groupement amino monosubstitue par (C 3 -C 8 )cycloalkyle, substitution choisie parmi cyclopropyie, trans- 
1 ,2-dimethylcyclopropyle, cis-1 ,2-dimethyI-cyclopropyle, cyclobutyle, cyclopentyle, cyclohexyle, cyclo- 
heptyle, cyciooctyle, bicyclo[2.2.1]hept-2-yle et bicyclo[2.2.2]oct-2-yle et les diastereomeres et Enantio- 
meres dudit groupement amino monosubstitue par (C 3 -C Q )cycIoaIkyle ; 

groupement amino monosubstitue par t(C 4 -C 10 ) cyc!oa!kyI]aIkyIe, substitution choisie parmi (cyclopropyi) 
methyie, (cyclopropyl)Ethyle, (cyclobutyl)methyle, (trans-2-methyIcycIopropyi)methyIe et (cis-2-methyIcy- 
clobutyl)-methyle; 

groupement amino monosubstitue par (C 3 -C 10 )alcEnyIe, substitution choisie parmi aliyle, 3-butenyIe, 
2-butenyle (cis ou trans), 2-pentenyIe, 4-octenyIe, 2,3-dimethyI-2-butenyIe, 3-mEthyI-2-butEnyIe, 2-cyclo- 
pentEnyle et 2-cycIohexEnyle; 

groupement amino monosubstitue par (C 6 -C 10 )aryle, substitution choisie parmi phEnylc et naphtylo; 
groupement (C 7 -C 10 )aralkylamino, substitution choisie parmi benzyle, 2-phenyiethyIe, 1-phEnylEthyIe, 2- 
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(naphtyijmethyle, t-(naphtyl)methy!e et phenylpropyle: 

groupement amino monosubstitue par (C r C 1Q )arylc substitue [substitution choisie parmi (C r C 5 )acyIc. 
;C r C 5 )acyiamino. (C r C 4 )aikyIe ; (C r C a )alkylamino mono ou disubstitue, (C r C 4 )aikoxy, (C r C 4 )alkoxy- 
carbonyle. (C r C 4 JaIkyisulfony!e, amino, carboxy. cyano ? halcgene. hydroxy, nitro et trihaio(C,-C 5 )- 
alkyie]; 

groupcmcnt (C 2 -C 14 )alkyIamino disubstitue cn chaine droitc ou ramifiee symetrique, substitution choisio 
parmi dimethyie, diethyle, diisopropyie, di-n-propyie. di-n-butyie et diisobutyle; 

groupement (C 3 -C 14 )cycIoalky!amino disubstitue symetrique, substitution choisie parmi dicyclopropyle, 
dicyclobutyie, dicyclopentyie, dicyclohexyie et dicycioheptyle; 

groupcmcnt (C 3 -C 14 )alkylamino disubstitue en chalne droite ou ramifiee asymetrique dans iequci le nom- 
bre total de carbones dans la substitution n'est pas de plus de 14; 

groupement (C 4 -C 14 )cycloalkylamino disubstitue asymetrique dans lequei le nombre total de carbones 
dans la substitution n'est pas de plus de 14; 

groupement (C 2 -C a )azacycioaIkyIe ou (C 2 -C 8 )azacycioaikylc substitue choisi parmi aziridinyle, azetidiny- 
!e, pyrroiidinyie, piperidinyle, 4-methyIpiperidinyIe, 2-methyIpyrroIidinyie, cis-3.4-dimethyipyrroIidinyIe, 
trans-3,4-dimethyIpyrrolidiny!e, 2-azabicycIo[2.1.1]hex-2-yIe, 5-azabicycIo[2.l.1]hex-5-yie, 2-azabicyclo- 
[2.2.1]hept-2-yIe, 7-azabicycio[2.2.1]-hept-7-yle et 2-azabicyclo[2.2.2]oct-2-yIe et ies diastereomeres et 
enantiomeres dudit groupement (C 2 -C 8 )azacyc!oaikyle et (C 2 -C a )azacycloalkyie substitu6; 
groupement 1-azaoxacycIoalkyle choisi parmi morpholinyle et 1-aza-5-oxacycIoheptane; groupement 

1- azaoxacycIoaIky!e substitue choisi parmi 2-(C r C 3 )alkylmorphoIinyIe t 3-(C r C 3 )aIkyiisoxazoIidinyIe, te- 
trahydrooxazinyle et 3,4-dihydrooxazinyie; 

groupement [1 ,n]-diazacycloalkyie et [1 f n]diazacycIoaIkyle substitue choisi parmi piperazinyie, 2-(C 1 -C 3 ) 
alkylpiperazinyle, 4-(C r C 3 )aIky[piperazinyie, 2,4-dimethyIpiperazinyIe, 4-(C r C 4 )aIkoxypiperaziny!e, 4- 
(C 6 -C 10 )aryloxypiperazinyle, 4-hydroxypiperaziny!e, 2 t 5-diazabicyclo-[2.2.1 ]hept-2-y!e, 2,5-diaza-5-me- 
thyIbicycIo-[2.2.1]hept-2-yle, 2,3-diaza-3-methyIbicycio-[2.2.2]oct-2-y!e et 2,5-diaza-5,7-dimethylbicycIo 
[2.2.2]-oct-2-yIe et Ies diastereomeres ou enantiomeres dudit groupement [1 t n]-diazacyc!oaIkyIe et [1 ,nj- 
diazacycloalkyie substitud; 

groupement 1-azathiacycioalkyie et 1-azathiacycIoalkyIe substitue choisi parmi thiomorpholinyle, 2-(C r 
C 3 ) aikythiomorpholinyle et 3-(C 3 -C 6 ) cycloalkylthiomorpholinyle; 

groupement N-azoIyie et N-azoiyle substitue choisi parmi 1-imidazolyIe, 2-(C,-C 3 ) a!kyl-1-imidazoiyIe, 3- 
(C r C 3 )aikyI-1-imidazoIyIe, 1-pyrrolyle, 2-(C r C 3 )aikyI-1-pyrroIyIe, S-JC-i-C^alkyl-l-pyrroIyle, 1-pyrazoIy- 
!e, 3-(C r C 3 )aIkyM-pyrazoly!e, indolyle, 1-(1 ,2,3-triazolyle), 4-(C r C 3 )aiky!-1-(1 ,2,3-triazoIyIe), 5-(C r C 3 ) 
aikyl-1 -(1 ,2,3-triazoiyle), 4-(1 ,2,4-triazoIyIe), 1 -tetrazolyie, 2-tetrazoIyie et benzimidazolyle; 
groupement (heterocycie)amino choisi parmi 2- ou 3-furanyIamino, 2- ou 3-thienyiamino, 2-, 3-ou 4-pyri- 
dyiamino, 2- ou 5-pyridaziny!amino, 2-pyrazinylamino, 2-(imidazoIyl)amino, (benzimidazolyi)amino et 
(benzothiazolyl)-amino et groupement (heterocyc!e)amino substitud comme def ini ci-dessus avec ia subs- 
titution choisie parmi (C r C 6 )a!kyle en chatne droite ou ramifiee; 

groupement (heterocycle)methylamino choisi parmi 2-ou 3-furylmethyIamino, 2- ou 3-thieny!m6thyiamino, 

2- , 3- ou 4-pyridyimethyIamino, 2- ou 5-pyridazinyImethyIamino, 2-pyrazinyImethyIamino, 2-(imidazoIyI) 
methylamino, (benzimidazolyi)methylamino et (benzothiazolyi)-methylarnino et groupement (heterocy- 
cle)-methy!amino substitue comme defini ci-dessus avec substitution choisie parmi (C 1 -C 6 )alkyle en chai- 
ne droite ou ramifiee; 

groupement carboxy (C 2 -C 4 )aIkyIamino choisi parmi acide aminoacetique, acidea-aminopropionique, aci- 
de p-aminopropionique, acide ct-amino-butyrique et acide p-aminobutyrique et Ies enantiomeres dudit 
groupement carboxy(C 2 -C 4 )alkyIamino; 

groupement (C 1 -C 4 )aIkoxycarbony!amino, substitution choisie parmi methoxycarbonyie, ethoxycarbony- 
le, allyloxycarbonyle, propoxycarbonyle, isoproproxycarbonyle, 1 t 1-dimethyI6thoxycarbonyIe, n-butoxy- 
carbonyle et 2-methylpropoxycarbonyie; 

groupement (C 1 -C 4 )alkoxyamino ) substitution choisie parmi m6thoxy, 6thoxy, n-propoxy, 1 -methyJethoxy, 
n-butoxy, 2-methyIpropoxy, et 1 ,1-dimethyIethoxy; 

groupement (C 3 -C 8 )cycIoalkoxyamino, substitution choisie parmi cyclopropoxy, trans-1 ,2-d;methyfcycIo- 
propoxy, cis-1,2-dimethyIcyciopropoxy, cyclobutoxy, cyclopentoxy, cyciohexoxy, cycloheptoxy, cyciooc- 
toxy, bicyclo[2.2.1]hept-2-yIoxy et bicydo[2.2.2]-oct-2-yIoxy et Ies diastcr6omeres ct enantiomeres dudit 
groupement (C 3 -C 8 )cyc!oaIkoxyamino; 

groupement (C 6 -C 10 )aryloxyamino choisi parmi phenoxyamino, 1 -naphtyloxyamino et 2-naphtyIoxyami- 
no; et 

groupement (C 7 -C 11 )arylaIkoxyamino substitution choisie parm: benzyloxy, 2-phcnyI6thoxy, 1-phcny!6- 
thoxy, 2-(naphtyI)methoxy, 1-(naphtyl)methoxy et phenyipropoxy; 
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R 2 ct R 3 sort independamment choisis parmi 

;i) hydrogene. k condition que R 2 et R 3 ne soient pas ensembic hydrogene; 

groupement (C<-C 3 )alkyie en chaino droite ou ramifiee choisie parmi methyio. ethyls, n-propyie ou 
i-methylethyle: 

(iii) groupement (C 6 -C 10 )aryio choisi parmi phenyle. a-naphtyle ou (3-naphtylc; 

(iv) groupement (Cy-Cgjaralkyle: 

(v) un groupement heterocycle choisi parmi un cycle aromatique a cinq membres ou un cycle sature avec 
un heteroatome N, O, S ou Se ayant facultative ment un cycle ben/o ou pyrido fusionne dessus : 




Z = N, 0, So^Se 



(vi) un cycle aromatique a cinq membres avec deux heteroatomes N, O, S ou Se ayant facuitativement 
un cycle benzo ou pyrido fusionn6 dessus: 




ZorZ 1 = N, O, SouSe 



(vii) un cycle saturd a cinq membres avec un ou deux heteroatomes N, O, S ou Se et un h6t6roatome 
adjacent attenant O : 



I I 

A A 



(dans lequel A est choisi parmi hydrogene; (C^C^alkyle en chame droite ou ramifiee; C 6 -aryle; C 6 -aryle 
substitue (substitution choisie parmi halo, (C^C^ aikoxy, triha!o(C 1 -C 3 )alkyIe 1 nitro, amino, cyano, (C r 
C 4 )aIkoxycarbony!e, (C r C 3 )-alkylamino ou carboxy); benzyle, 1-phenyIethyle. 2-ph6nylethyI ou phenyl- 
propyl e); 

(viii) un cycle aromatique a six membres avec un a trois heteroatomes N, 

(ix) un cycle satur6 a six membres avec un ou deux heteroatomes N, O, S ou So ct un heteroatome 
adjacent attenant O ; 

(x) -(CH 2 ) n COOR 4 ou n^0-4 et R 4 est choisi parmi hydrogene; groupement (C^ -C 3 )alkyle en chaine droite 
ou ramifiee choisi parmi m6thyle, ethyle, n-propyle ou 1-methylethyle; 

ou 

(xi) groupement (C 6 -C 10 )ary:c choisi parmi phenyle, a-naphtyle, ou J3-naphtyIe; 
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ou R 2 et R 3 pris conjointement sont 

( ; ) -(Chy 2 B(CH 2 > 2 -. °u B est choisi parmi (CH 2 ) n et n-O-1, -\H. -N(C r C 3 )a!ky!e [on chaine droite ou 

ramifiee]. -NiC^C^alkoxy. oxygene. soufro: 

ou 

(ii) cong6n6rcs substitues choisis parmi (L ou D)proIine ct cthyi(L ou D)proIinato. 

et ies seis pharmacoiagiquernent acrccptables organiques ct Inorganiques ou complGXGS metalliques. 

Compose selon la revendication 1 , dans IcqucI : 

R et R 1 sont independamment choisis parmi hydrogene, methyle ou ethyie, et quand R n'est pas egal a R 1 ia 
stereochimie du carbone asymetrique peut etre soit ie racemate (DL) ou les enantiomeres individuels (L ou D) ; 

w est choisi parmi amino, methylamino, ethyiamino, n-propyiamino, 1 -methylethyiamino, n-butylamino, 1 -me- 
thyipropylamino, 2-methyipropylamino, n-hexylamino, n-octylamino, cyclopropylamino, cyclopentyiamino, cy- 
clohexylamino, (cyclopropy!) methylamino, (cyclopropyl)ethyiamino, ailylamino, 3-butenyiamino, benzyiami- 
no, 2-phdnyl6thyiamino, 1-phcnyIcthyIamino, dimethyiamino, diethylamino, methyl(ethy!)amino; pyrrolidinyio, 
piperidinyle, morphoiinyle, 2-(C r C 3 )a!kyimorphoIinyie, piperazinyie, 2-(C r C 3 )-alkyi-piperazinyle, 4-(C r C 3 ) 
alkylpiperazinyle, 2,5-diaza-5-methylbicycIo[2.2.1]hept-2-yie, (et ies diastereomeres ou enantiomeres dudit 
groupement [1 ,n] -diazacycloalkyie et [1 ,n] -diazacycloalkyie substitue); thiomorpholinyie, 2-(C r C 3 )alkylthio- 
morpholinyle, 1-imidazoiyle, 2- or 3-thienyimethylamino, 2-, 3- ou 4-pyridylmethyiamino, methoxycarbonyia- 
mino, ethoxycarbonylamino et 1,1-dimethyiethoxycarbonyIamino, 

R2 et R 3 sont independamment choisis parmi hydrogene, methyle, ethyie, n-propyle et 1-methyiethyie; avec 
la condition que R 2 et R 3 ne peuvent pas etre ensemble hydrogene; 

ou R 2 et R 3 pris conjointement sont 

(i) -(CH 2 ) 2 B(CH 2 ) 2 -. ou B est choisi parmi (CH 2 ) n (ou n=0-1), -NH, -NfC^C^alkyie [en chalne droite ou 
ramifiee], -N(C r C 4 )aikoxy, oxygene, ou soufre 

ou (ii) congeneres substitues choisis parmi (L or D)proline et ethy!(L or DJprolinate; 
et Ies seis pharmacologiquement acceptables organiques et inorganiques ou Ies complexes metalliques. 
Compose de formule : 



JKCH 3 ) 2 




(III) 



dans laquelle : 

Y est choisi parmi brome, chiore, fiuor ou iode; 

R est choisi parmi hydrogene, methyle, ethyie, propyle, isopropyle, butyie, isobutyie, pentyle, hexyle, heptyle, 
octyie, mercaptomethyle, a-mercaptoethyle, a-mercapto-1-methy!ethyIe, a-mercaptopropyle, a-mercaptobu- 
tyle, hydroxymethyle, a-hydroxyethyle, a-hydroxy-1-m6thylethyIe, a-hydroxyprapyle, a-hydroxybutyle; un 
groupement carboxy!(C r C 6 )a!ky!e; 

un groupement phenylo, a-naphtyie ou p-naphtyle chacun facuitativement substitue par 

hydroxy, haiogene, (C r C 4 )aIkoxy, trihaio(C r C 3 ) alkyie, nitro, amino, cyano, (C r C 4 )a!koxycarbony!e, (C r C 3 ) 
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alkylamino et carboxy; 

ou un groupement bcnzyie, 1 -phcnylcthyle, 2-phcnyIcthyIe ou phonylpropylc chacun facultativementsubstltue 
par : 

halo, (C-j-C^alkyle, nitro. hydroxy, amino, mono- ou di-substilue (C.j-C 4 )a!ky lamina, (C-j-C^alkoxy, (C^C^) 
alkylsuifonyle, cyano et carboxy]; 

R 1 est choisi parmi hydrogene, methyle, ethyle, propyle, isopropyie, butyle, isobutyle, pentyle et hexylo; et 
quand R n'est pas egal a R 1 la stereochimie du carbone asymetrique (c'est-a-dire ie carbone portant Ie subs- 
tituant Y) peut etre soit Ie racernate (DL) ou les enantiomeres individuels (L ou D); et Ie sel pharmacologique- 
ment acceptable organique et inorganique ou les complexes metalliques. 

Compose selon la revendication 3, dans lequel : 

Y est choisi parmi brome, chlore, fluor et iode; 
R est choisi parmi hydrogene, methyle ou ethyle, 
et 

R 1 est choisi parmi hydrogene, methyle ou ethyle, quand R n'est pas egal a R 1 la stereochimie du carbone 
asymetrique (c'est-a-dire le carbone portant le substituant Y) peut etre soit Ie racernate (DL) ou les enantio- 
meres individuels (L ou D); et le sel pharmacologiquement acceptable organique et inorganique ou complexes 
metalliques. 

Compose selon la revendication 1 dans lequel lesdits sels comprennent : acides chlorhydrique, bromhydrique, 
iodihydrique, phosphorique, nitrique, sels de sulfate, acetate, benzoate, citrate, cysteine ou autre acide amine, 
fumarate, glycolate, maleate, succinate, tartrate, alkylsulfonate ou arylsulfonate et 

lesdits complexes metalliques comprennent : aluminum, calcium, fer, magnesium, manganese et sels complexes. 

Compose selon la revendication 1 , qui est un des suivants 

dichlorhydrate de [4S-(4a, 12aa)]-4-(dimethylamino)-9-[[(hexylamino)acetyI]amino]-1 ,4,4a,5,5a,6,11 ,12a-oc- 
tahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamide (Formule I, R et R 1 = H, W = n- 
hexylamlno, di HCI se!) ; 

dichlorhydrate de [4S-(4a, 12aa)]-4-(dimethyl)amino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro-3,10,12,12a-tetrahy- 
droxy-Q-tKmethylaminoJacetylJaminol-l.ll-dioxo^-naphtacene-carboxamide (Formule I, R et R 1 = H, W = 
methylamino, di HCI sel) ; 

dichlorhydrate de [4S-(4a, 1 2aa)]-4-(dimethylamino)-9-[[(ethylamino)acetyl]amino]-1 ,4,43,5,58,6, 11,1 2a-oc- 
tahydro-3,1 0,-12,12a-tetrahydroxy-1 ,11 -dioxo-2-naphtacenecarboxamide (Formule I, R et R 1 = H, W = ethy- 
lamino, di HCI se!) ; 

dichlorhydrate de [7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim6thylamino)-5,5a,6,6a,7,1 0,10a, 12-octahydro- 
1 ,8,1 0a,1 1 -tetrahydroxy-1 0,1 2-dioxo-2-naphtacenyl]-1 -pyrrolidineacetamide (Formule I, R et R 1 = H, W = pyr- 
rolidine -yie, di HCI sel) ; 

dichlorhydrate de [7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dimethylamino)-5,5a,6,6a,7,10,10a,12-octahydro- 
1, 8,10a, 11 -tetrahydroxy-1 0,12-dioxo-2-naphtacenyl]-4-methyl-1-piperidineacetamide (Formule I, R et R 1 = 
H, W = 4-methylpIperidln-l-yle, dl HCI sel) ; 

dichlorhydrate de 11[4S-(4a, 12aa)]-4-(dimethyIamino)-1 , 4,43,5,53,6, 11,1 2a-octahydro-3,1 0,1 2,1 2a-tetrahy- 
droxy-1,11-dioxo-9-[[(propylamino)ac6tyl]amino]-2-n3pht3cene-carboxamide (Formule !, R et R 1 = H, W = 
propylamine di HCI sel) ; 

dichlorhydrate de [4S-(4a,12aa)]-9-[[(butyIamino)-acetyI]amino]-4-(dimethyIamino)-1 ,4,48,5,53,6,11 ,12a-oc- 
tshydro-S.IO.^.^a-tetrahydroxy-I.H-dioxo^-naphtacenecarboxsmide (Formule I, R et R 1 = H, W = n-bu- 
tylamlno, di HCI sel) ; 

dichlorhydrate de [4S-(4a,12aa)]-4-(dimethyIamino)-9-[[2-(dimethyIamino)-1-oxopropyI]amino]-1 ,4,4a,5,5a, 
6,11 ,1 2a-octahydro-3,1 0.1 2,1 2a-tetrahydroxy-1 , 11 -dioxo-2-naphtacenecarboxamide (Formule I, R=CH 3 , R 1 
= H, W = dimethylamlno, dl HCI sei) ; 
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mortoehlorhydrate de [4S-(4tt,12aa)M-(dim&hylamino)^^ 

hydroxy-1 ,11-d{oxo-9-[[(pcnty!arr:no)acctyl]am!nol-2-naphtaccr!c-carboxarn!dc (Formule I, R et R 1 a H, W - 
pentylamlno, mono HCI sel) ; 

dichlorhydrate de [7S-(7a.i0aa)]-N-9-(aminocaifco 

1 ,8,1 0a,11 -tctrahydroxy-1 0, 1 2-dioxo-l -pipcridine-acctamide (Formule I, R et R 1 = H, W s piperidino, di HCI 
sel); 

dichlorhydrate de [4S-(4a, 12aa)]-4-(dim6thyIamino)-l ,4, 43,5.58, 6,1 1,1 2a-octahydro-3,l 0,12,1 2a-tetrahy- 
droxy-1 ,11-dioxo-9-[[[(phenyimethyl)amino]ace^^ (Formule I, R et R 1 = H, 

W a benzylamlno, d! HC! sel) ; 

dichlorhydrate de [4S-(4a,12aa)M-(dime , thyIamin^^ 

droxy-1 ,11-dioxo-9-[[[(2-thienyImethyI)am (Formule I, R et R 1 = 

H, W a thlen-2-ylmethylamlno, di HCI sel); 

dichlorhydrate de [4S-(4a,12aa)]-4-(dim6thyIamino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro-3,10,12,12a-tetrahy- 
droxy-9-[[[(2-methyIpropyI)amino]-acety!]amino]-1 ,11-dioxo-2-naphtacenecarboxamide (Formule I, R et R 1 = 
H, W a isobutylamino, dl HCI sel); 

dichlorhydrate de [4S-(4a,12aa)]-4-(dim&hyIarnino)-l ,4,43,5,53,6,11 ,12a-octahydro-3,1 0,1 2,12a-tetrahy- 
droxy-1 ,11 -dioxo-9-[[[(2-pyridinyl-methyI]amino]acetyI]amino]-2-naphtac6nec3rboxamide (Formule I, R et R 1 
a H, W = pyrldln-2-ylmethylamIno, di HCI sel); 

dichlorhydrate de [4S-(4a,123a)]-9-[[(diethyiamino)-ac§tyl]amino]-4-(dim6thylamino)-1 ,4,4a,5,5a,6,11 ,12a- 
oct3hydro-3,10,12,123-tetr3hydroxy-1 ,11-dioxo-2-n3phtacenec3rbox3mide (Formule I, R et R 1 = H, W a die- 
thyiamino, dl HCI sei); 

[7S-(73,103a)]-N-9-(3minoc3rbonyl)-7-(dimethyiamino)-5 l 5a,6 l 63,7,1 0,1 03,1 2-oct3hydro-1 .S.IOa.H-tetra- 
hydroxy-IO.^-dioxo^-naphtacenyll-a-methyl-l-pyrrolidine-csrboxsmide ( Formule I, R =CH 3 , R 1 = H, W = 
pyrroIidin-1-yIe) ; 

dichlorhydrate de [4S-(4a f 12aa)]-9-[[[(cycIopropyl-methyl)amino]acetyl]amino]-4-(dimethyIamino)-1 ,4,4a, 
5,53,6,11 ,12a-tetrahydroxy-1 ,11-dioxo-2-napht3cenecarboxamide (Formule I, R et R 1 = H,W = cyclop ropy I- 
methylamino, di HCI sel) ; 

sulfate, dichlorhydrate, monochlorhydrate ou base libre de [4S-(4a, 12aa)]-4-(dimethyIamino)-9-[[(dimethyl3- 
mino)-acetyl]amino]-1,4,4a,5,53,6,^ 

carboxsmide (Formule I, R et R 1 = H, W = dlmethylamino); 

[4S-(4a, 12aa)]-4-(dimethyl3mino)-9-[[(dim&^^ 

3,10,12,12a-tetrahydroxy-!,l1-dioxo-^ (Formule II, R et 

R 1 = H, W = NMe 2 et NR 2 R 3 = pyrrolidine), 

[4S-(4a, 1 2aa)]-4-(dimethyIamino)-1 ,4,48,5,53,6, 11,1 23-oct3hydro-3, 1 0,1 2, 1 23-tetr3hydroxy-9-[[(methoxy3- 
mino)-acetyi]amino] -1 , 11-dioxo-2-naphtacenecarboxarnide (Formule I, R et R 1 = H, W = methoxyamlno); 

[4S-(4a, 1 2aa)]-4-(dim6thy IaminoJ-1 ,4,43,5,53,6, 11,1 23-octahydro-3, 1 0,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-9-[[[ 
(ph^nylmethoxy)amino]acetyI]am!no]-2-napht3cene-C3rboxam;de (Formule I, R et R 1 = H, W = benzyloxya- 
mlno); 

[4S-(4a, 1 2aa)]-9-[[(cycIobutylmethyiamino)acetyI]-amino]-4-(dimethyIamino)-1 ,4,43,5,53,6, 1 1 , 1 2a-octa- 
hydro-3,10,12,12a-tetrahydroxy-1 ,11-d;oxo-2-napht3cene-carboxamide (Formule I, R et R 1 = H, W a cyclo- 
butylmethylamlno); 

[4S-(4a 1 12a«)]-9-[[(2-butenylamino)acetyl]am:no]-4-(dim 

3,1 0,1 2,1 2a-tfitrahydroxy-1. 11 -dioxo-2-naphtacene-carboxamido (Formule 1^ Ret R 1 - H, W -2-butenyIami- 
no); 
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[4S-(4a.12aa)Wdimethyiam^ 

mino)-accty;]amino]-'! ,11-dioxQ-2-naphtacfenecart)oxamidc (Formule I. R et R 1 = H, W = hydroxyamino); 

[7S-l/a.10ait)I-N-[8-laminocarbony!)-7-ldimethy!amin 

hydroxy-1Q t 12-dioxo-2-naphtacenyl]-5-m&^ I, Ret 

R1 s H t W = 5-methyi-23"dlazabicyciop.2.1]hept-2-yIe) ; 

[7S-(7a.10aa)l-N-[9-(aminocarbo^^ 

hydroxy-10,12-dioxo-2-naphtacenyI]-3-methyi-4-morphoIine-acetamide (Formule I, R et R 1 = H, W - 3-me- 
thyI-4-morpholinyle); 

[7S-(7aJ0aa)]-N-[9-(aminocarbonyI)7-(dim6thylamino)-5,5a I 6,6a,7,l 0,10a,12-octahydro-l .B.IOa.ll-t^tra- 
hydroxy-IO.^-dioxo^-naphtac^nylj^-azabicycIop^.llheptane^-ac^tamide (Formule I, R et R 1 = H, W = 
2-azabicycIo[2.2.1]hept-2-yle) ; 

[7S-(7a, 1 OaaJI-N-ig-faminocarbonyiJ^-CdimethylaminoJ-S.Sa.e.Say.l 0, 1 0a,1 2-octahydro-1 ,8, 1 0a, 1 1 -tetra- 
hydroxy-10,l2~dioxo-2-naphtacenyI]-4-hydroxy-1-pipera2ine-acetamidc (Formule I, R et R 1 s H, W = 4-hy- 
droxyplperazln-1-yle) ; 

[7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7^ 

hydroxy-10,12-dioxo-2-naphtac6nyI]-3-cyc!opropyl-t§trahydro-4H-thto = 
H, W = 3-cyciopropyl-tetrahydro-4H-thiazin-4-yIe) ; 

[7S-(7a J 0aa)]-N-[9-(aminocarbo 

hydroxy-1 0,1 2-dioxo-2-naphtac6nyi]-3-ethyl-IH-pyrrole-1 -acetamide (Formule I, R et R 1 = H, W = 3-ethyl-1 H- 
pyrroi-1-yIe) ; 

[4S-(4a,12aa)]-4-(dimethy!amino)-1 ,4,48,5,58,6 ,1 1 ,12a-octahydro-3,1 0,1 2, 12a-t6trahydroxy-9-[[(1H-imida- 
zol-2-yIm6thyIamino)ac6tyi]amino]-1,11-dioxo-2-naphtacene-carboxamide (Formule I, R et R 1 = H, W = 1H- 
lmIdazol-2-ylmethylamino); 

[7S-(7aJ0aa)]-N-[2-[[9-(aminocarbo^ 

trahydroxy-10,12-dioxo-2-naphtacenyi]amino]-2-oxo6thyl]a!anine (Formule I, R et R 1 = H, W = 1-carboxye- 
thylamlno); 

ester 1 ,1-dimethy!§thylique de I'acide [7S-(7a, 10aa)]-N-[2-[[9-(aminocarbonyl)-7-(dim6thyIamino)-5,5a t 6,6a, 
7, 1 0, 1 0a, 1 2-octahydro-1 ,8, 1 0a, 11 -tetrahydroxy-1 0, 1 2-dioxo-2-naphtacenyl] amino]-2-oxoethyl]carbamique 
(Formule I, R et R 1 = H, W = 1,1-dimethyiethoxycarbonylamino); 

[4S-(4a,12aa)]-9-[[[(bicycIo[2.2.2]oct-2-yloxy)amino]-acetyI]am 

octahydro-3,10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtacdnecarboxamide (Formule I, R et R 1 = H, W = bl- 
cyclo[2.2.2]oct-2-yloxyamlno); 

[4S-(4a,12aa)]-4-(dimethylamino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro-3, 10,1 2,1 2a46trahydroxy-9-[[[(3-m6thyl- 
2-but6nyl)amino]ac6tyI]amino]-1 , 1 1 -dioxo-2-naphtacene-carboxamide (Formule I, R et R 1 ~ H, W = 3-methyl- 
2-butenylamlno); 

[4S-(4a,12aa)]-4-(dimethyIamino)-1 ,4,43,5,58,6,11 ,12a-octahydro-3,1 0,1 2,1 2a-t6trahydroxy-9-[[[[4-[(2-m6- 
thyl-1<>xopropyi)amino]phenyl]amino]-acety^^ (Formule I, R et 

R 1 = H, W s 4-[(2-methyi-1-oxopropyl)amlno]phenyIamlno); 

[4S-(4a,12aa)]-4-(dim6thyIaminoH 

thyI-1H-imidazoI-2-yI)mdthyl]amino]-1-oxopropyl]amino]-1,11-dioxo-2-n (Formule I, 

R - CH 3 , R 1 = H, W = 1-methyI-1H-lmldazol-2-yI)methyIamlno) ; 

[4S-(4a,12aa)]-9-[[2-(d!cyc!opropyIamino)-1-oxopropyI]-amino]^-(dim6th 

tahydro-3,1Q,12.12a-tctrahydroxy-1 ,11-dioxo-2-naphtacenc-carboxamido (Formule I, R - CH 3 , R 1 = H, W = 
dicyciopropylamino) ; 



80 



EP 0 582 829 B1 



[7S-(7a.lQaa)]-N-[9-(aminocarbon 

hydroxy-1Q,12-dioxo-2-naphtac#nylH-m {Formule I, R = CH 3? R 1 

a H, W a 4-methoxypiperazin-1-yI) ; 

[7S-(7a,10aa)]-N-[9-(aminocarbonyIW 

hydroxy-1Q,12-dioxo-2-naphtace-nyl]-t^ (Formule I, R = 

CH 3t R 1 = H , W = tetrahydro-2"methyI-4H-1 t 4-thiazin-4-y!e); 

ester 2-prop6nylique de I'acide[7S (7a,10aa)]-[2 [[9 (aminocarbonyl)-7-(dirnethyIarn:no) 5,53,8.83,7,10,1 Ca, 
1 2-octahydro-1 ,8,1 0a.1 1 -t6trahydroxy-1 0,1 2-dioxo-2-naphtaccnyl]aniino]-2-oxo-1 -mcthylcthyi]carbamique 
(Formule I, R = CH 3 , R 1 = H, W = 2-propenyloxy-carbonylamino); 

[4S-(4a, 1 2aa)]-4-(dim6thyIamino)-1 ,4,43,5,53,6,1 1 ,12a-octahydro-3,1 0,12,1 2a-t§trahydroxy-9-[[2-|I3-(m§- 
thyIsulfonyl)pheny0amino]-1"OXopropyI]amino]-l,11-dioxo-2-naphtac6necaitoxaTnid^ (Formule I, R = CH 3 , 
R1 = H, W = 3-(methylsulfonyI)phenylamlno); 

[4S-(4a, 1 2aa)]-4-(dimethy!3mi no)-1 ,4,43,5 ,53,-6,11,1 2a-octahydro-3, 1 0,12,1 23-t6tr3hydroxy-9-[[2-methy I- 
2-(methyIamino)-1-oxopropyl]amino]-1,1-dioxo-2-naphtac6nc-carboxamide (Formule I, R et R 1 = Me, W = 
methylamino); 

[4S-(4a,12aa)]-4-(dimethyIamino)-9-[p^^ 

oct3hydro-3, 10,12, 123-t6tr3hydroxy-1,11-dioxo-2-napht3Ccncc3rbox3mide (Formule I, R et R 1 = Me, W = 
dlmethylamlno); 

[4S-(4a,12aa)]-9-CT2-[(1,1-dim6thy^ ,4,43,5,5a, 
SJI.^s-octahydro-SJO.^.^s-tetrshydroxy-l.ll-dioxo^-nsphtscenecsrboxsmide (Formule I, R = Et, R 1 
= H, W = N-methyl-t-butyiamlno) ; 

[4S-(4a,12aa)]-4-(dimethyIamino^^ 

6,11 ,123-octahydro-3,1 0,12,123-t6tr3hydroxy-1 ,11-dioxo-2-n3pht3cenec3rbox3mide (Formule I, R = tBu, R 1 
= H, W = dlmethylamlno) ; 

[4S-(4a,12aa)]-4-(dimethylamino)-9-[[2-(&^ 

hydro-3,10,12,12a-tetr3hydroxy-1,11-dioxo-2-n3pht3cene-carbox3mide (Formule I, R = Et, R 1 = Me, W = 
ethylamino); 

[4S-(4a,12aa)]-4-(dimethy!amino)-9-[[2-(dimethy!3mino)-3-hydroxy-1-oxopropyl]3m 

6,11,1 23-oct3hydro-3, 1 0,12,1 23-tetrahydroxy-1 , 1 1 -dioxo-2-napht3cenec3rbox3imide (Formule I, R = 
CH 2 OH, R 1 - H, W = dlmethylamlno) ; 

[7S-(7a, 1 0aa)]-N-[9-(aminocarbo^ 

hydroxy-10,12-dioxo-2-napht3cenyl]-a-(hydroxym (Formule I, R = 

CH 2 OH, R 1 = H, W = 4-methyI-1H-lmldazoM-yIe) ; 

[4S-(4a,12aa)]-9-[[2-(diethyIamino)-3-me^^ 

e.ll.^s-octahydro-S.IO.^.^s^etrshydroxy-l.ll-dioxo^-naphtscenecsrboxsmide (Formule I, R = mer- 
captomethyle, R 1 = H, W = dlmethylamlno) ; 

[7S-(7a,103a)]-N-[9-(aminoc3rbonyO 

hydroxy-10 ? 12-dioxo-2-n3pht3c6nyl]-a-(merc3ptom6thy!)-1-p:p6razincac6tamldo (Formule I, R= mercapto- 
methyle, R 1 = H, W = plperazln-1-yle); 

acidc [7S-(7a,10aa]-4-[[9-(aminocarbonyI)-7-^ 

11-t6tr3hydroxy-10,12-dioxo-2-n3pht3cenyI]-3mino]-3-(hexy!amino)-4-oxobutanoTquo (Formule I, R = car- 
boxymethyle, R 1 = H, W = hexylamlno); 

acidc [7S-(7a.1Qaa)]-5-[[9-(aminoc 
11-tGtrahydroxy-t0.12~ti:oxo-2-naphta^ 
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2-carboxylethyIe, R 1 = H, W = cyclopropylamino); 

[4S-(4a. 12aa)>4-(dimethylaminQV9-[[2-(dime^ 

hydro-3 ! 10 ! l2.12a-tGtrahydroxy-l,1i-dioxo-2-naphtac6nc-carbcxamidG (Formule I, R = phenyle. R 1 = H T W 
= dimethylamino) ; 

[4S-(4a, 12aa)]-9-[[(butyIamino)(4~hydroxyph ,12a- 
octahydro-3 t 10.12.12a-tetrahydroxy-1.11-dioxo-2-naphtacenecarboxamide (Formule l t R = 4-hydroxy-phe- 
nyle t R 1 a H t W a butylamino): 

[4S~(4a,12aa)]-4-(dimethyIamino)-9-^ 

6 t 1i,12a-octahydro-3J0,12 t 12a-tetrahydroxy-1 t 11-dioxo-2-naphtacenecarboxamide (Formule I, R = 4-me- 
thoxyphenyle, R 1 = H, W = dimethylamino) ; 

[4S-(4a,12aa)]-4-(dimethyiamino)-^ 

1 ,4,48,5,53,6, 11,12a-octahydro-3, 10,1 2, 1 2a-tetrahydroxy-1 ,11 -dioxo-2-naphtacenecarboxamide (Formule I, 
R = 4-trifluoro-methy I phenyl, R 1 = H, W = N-ethylmethylamino); ou 

[4S-(4a,12aa)]-4-(dimethyIamino)-9-[^^ 

5,5a,6,11 ,12a-octahydro-3,1Q,12,12a-tetrahydroxy-1 ,11-dioxo-2-naphtacenecarboxamide (Formule I, R = 4- 
(dimethylamino)phenyle, R 1 = H, W = 2-propenyIamino). 

Compos6 qui est un des suivants : 

[7S-(7a,10aa)]-N-[9-(aminocarbonyI)-7-^^^ 

hydroxy-10,12-dioxo-2-naphtacenyI]-4-ethyI-IH-pyrazo!e-1-ac6tamide (Formule I, R et R 1 = H, W = 4~ethyl- 
1H-pyrazoI-1-yle) ; 

[4S-(4a, 1 2aa)]-4-(dimethyIamino)-1 ,4,4a,5 ,5a,6, 1 1 , 1 2a-octahydro-3, 10,12,1 2a-tetrahydroxy-1 , 1 1 -dioxo-9-[[ 
[methyl(phenylmethyI)amino]ac6tyl]amino]-2-naphtac6ne-carboxamide (Formule I, R et R 1 = H, W = N-me- 
thylbenzylamlno); 

[7S-(7a,10aa)]-N-[9-(aminocarbonyI)-7-^^ ,8,10a,11-tetra- 
hydroxy-10,12-dioxo-2-naphtac6nyI]-6-methyl-2-azabicycIo-[2.2.2]octane-2-acetam (Formule I, Ret R 1 = 
H, W = 6-methyi-2-azablcyc!o[2.2.21octan-2-yie) ; 

[4S-(4ot, 1 2aa)]-4-(dimethyIamino)-1 ,4,4a,5,5a,6, 1 1 , 1 2a-octahydro-3, 1 0, 1 2, 1 2a-tetrahydroxy-9-[[[[(2-m§thyI- 
cycIo-propyI)oxy]amino]acetyl]amino]-1,11-dioxo-2-naphtacenecarboxamide (Formule I, R et R 1 = H, W = 
(2-methyIcycIopropyl)oxyamino); 

[7S-(7a,10aa)]-N-[9-(aminocarbony^ 

hydroxy-10,12-dioxo-2-naphtacenyI]-3-ethyl-1-pyrroiidine-acetamide (Formule I, R et R 1 = H, W = 3-ethyl- 
pyrrolldln-1-yie) ; 

[7S-(7a,10aa)]-N-[9-(aminocarbonyl)-7-(dim^ 

hydroxy-10,12-dioxo-2-naphtacenyl]-4-(aminom I, R = CH 3 , 

R 1 = H, W = 4-aminomethylpiperidn-1-yle) ; 

bromhydrate de [4S-(4a,12aa)]-4-(dimethyIamino)-1 ,4,4a,5,5a,-6,11 ,12a-octahydro-3,10 f 12,12a-tctrahy- 
droxy-9-[[2-[[(3-m6thyIcycIobutyI)oxy]amino]-1-oxobutyi]amino]-1 t 11-dioxo-2-naphtaccnecarboxarnido (For- 
mule I, R = H t R 1 = Et, W = 3-methyIcyciobutyloxyamIno); 

[7S-(7<x, 1 0aa)]-N-[9-(aminocarbonyl)-7-(dimethylamino)-5,5a,6 ; 6a,7, 1 0, 1 0a, 1 2-octahydro-1 ,8, 1 0a, 1 1 -tetra- 
hydroxy-10, 12-dioxo-2-naphtacenyI]-a-ethyI-4-methyI-2-isoxazoIidInGacetamide t (Formule !, R = Et, R 1 = H, 
W = 4-methyI-isoxazolidin-2-y!e); 

[7S-(7a, 10aa)]-N-[9-(aminocarbor7l)-7-^ 

hydroxy-10,12-dioxo-2-naphtacenyi]-a-&^ (Formule I, R = Et T R 1 
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a H, W a a-methyi^H-l^.^triazoI-^yle); 

Ou 

acide [7S-{7a, 10aa)]-4-[[9-{aminocarbony!)-7-(dim^ .8.10a. 
1 1 -tetrahydroxy-1 0,1 2-dIoxo-2-naphtac6nyl]amino]-3-[§thyl(phenylmethy!)amlno]^-oxobutanoi'qu^ (Formu- 
ie I, R = carboxymethyle, R 1 = H, W = N-ethylbenzylamino). 

Compose seion la revendication 3, qui est un das suivants 

monochlorhydrato do [4S-(4a,12aa)]-9-[(bromoacctyl)-amino]-4-(dimcthylamin ,4,43,5,58,6,11 . 12a-octa- 
hydro-3 t 10,12,12a-t6trahydroxy-1,11-dioxo-2-naphtacene-carboxamidG (Formule til, R et R 1 =H, Y est Br t 
HCl sel) ; 

monochlorhydrato de [4S-(4a,12aa)]-9-[(chIoroacctyI)-amino]-4-(dimcthyIamino)-1 ,4,4a,5,5a.6,11 ,12a-octa- 
hydro-3,10 r 12,12a-t6trahydroxy-1,11-dioxo-2-naphtacene-carboxamide (Formule III, R et R 1 =H, Y est CI, 
HCI sel); 

monobromhydrato do [4S-(4a,12aa)]-9-[(bromoac6tyl)-amino]-4-(dimethyIamino)-1 ,4,4a,5,5a.6,11 ,12a-octa- 
hydro-3,10,12 T 12a-tetrahydroxy-1,11-dioxo-2-naphtacene-carboxamide (Formule III, R et R 1 =H, Y est Br, 
HBr sel) ; 

monosulfate de [4S-(4a,12aa)]-9-[(bromoac6tyi)amino]-4-(dimcthyIamino)-1 ,4,4a,5,5a,6,11 ,12a-octahydro- 
3,10,12, 12a-tetrahydroxy-t ,11-dioxo-2-naphtacene-carboxamide (Formule III, R et R 1 =H, Y est Br, sel mo- 
nosulfate); 

monobromhydrate de [4S-(4a,12aa)]-9-[(2-bromo-1 -oxopropyI)amino]-4-(dimethylamino)-t ,4,4a,5,5a, 
6,11 ,12a-octahydro-3, 10,12, 12a-tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamide (Formule III, R = CH 3 , 
R 1 = H, Y est CI, HBrsei); 

bromhydrate de [4S-(4a, 12aa)]-9-[(2-bromo-2-methyI-1 -oxopropyl)amino]-4-(dimethyiamino)-1 ,4,4a,5,5a, 
6,11,12a-octahydro-3,10,12,12a-tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamide (Formule III, R et R 1 = 
CH 3 , Y = Br) ; 

bromhydrate de [4S-(4a, 12aa)]-9-[(2-bromo-1-oxobutyI)-amino]-4-(dim6thyIamino)-1 ,4,4a,5,5a,6,11 ,12a-oc- 
tahydro-S.IO.^.^a-tetrahydroxy-I.H-dioxo^-naphtacene-carboxamide (Formule III, R = Et, R 1 = H, Y = 
Br); 

bromhydrate de [4S-(4a, 12aa)]-9-[(2-bromo-1-oxopentyl)-amino]-4-(dimethyIamino)-1 ,4,4a,5,5a,6,11 ,12a- 
octahydro-3, 10,12, 12a-t6trahydroxy-1,11-dioxo-2-naphtacerte-carboxamide (Formule III R = Pr, R 1 = H, Y = 
Br); 

bromhydrate de [4S-(4a,12aa)]-9-[(2-bromo-2-m6thyI-1-oxobutyl)amino]- 4-(dim6thyIamino)-1 ,4,4a t 5,5a, 
e^l.^a-octahydro-S.IO.^.^a-tetrahydroxy-I.H-dioxo^-naphtacenecarboxamide (Formule IN, R= Et, R 1 
= Me, Y = Br) ; 

bromhydrate de [4S-(4a,t 2aa)]-9-[(2-bromo-3-hydroxy-1 -oxopropyI)amino]-4-(dimethyiamino)-1 ,4,4a,5,5a, 
e.H.^a-octahydro-S.IO.^.^a-tetrahydroxy-I.H-dioxo^-naphtacenecarboxamide (Formule III, R = Et, 
R 1 = Me, Y = Br); 

bromhydrate de [4S-(4a, 1 2aa)]-9-[(2-bromo-3-mercapto-1 -oxopropyl)amino]-4-(dimethyIamino)-1 ,4,4a.5,5a, 
6,11 ,12a-octahydro-3, 10,12, 12a-tetrahydroxy-1,11-dioxo-2-naphtacenecarboxamide (Formule III, R = mer- 
captomethyle, R 1 = H, Y s Br) ; 

bromhydrate d'acide [7S-(7a t 1 0aa)]-4-[[9-(amino-carbonyi)-7^ 
hydro-1, 8, 10a.11 -tetrahydroxy-1 0-1 2-dioxo-2-nap 
= carboxymethyl, R 1 = H, Y = Br,); 

bromhydrate d'acide [7S-(7a.10aa)]-5-[i9-(aminocarbonyi)^ 



83 



EP 0 582 829 B1 

hydro-1 ,8.10a. 11 -tetrahydrox^ (Formule Hi, 

R = 2-carboxyethyl, R 1 = H, Y = Br); 

bromhydrate de [4S-(4a ; 12aa)]-9-[(bromophenylacetyl)-amino]-4-(dimethyIamino)-l ,4,43,5,53.6,11 .1 2a-oc- 
tahydro-3 t l0,l2.12a-tctrahydroxy-1,l1-dioxo-2-naphtac&ne-carboxamide (Formule III, R = phenyl, R 1 = H, 
Y = Br); 

bromhydrate de [4S-(4a ; 1 2aa)]~94[B romo i4-hydraxy .4,4a.5,5a, 
6,11 t l2a-octahydro-3 t l0.l2,12a-tetrahydroxy-l.1l-dioxo-2-naphtacenecarboxamide (Formule III, R = 4~hy- 
droxyphenyle, R 1 = H T Y - Br) ; 

bromhydrate de [4S-(4a,l2aa)]-9-[[bromo(4-methoxyphenyi)acetyI]amino]-4--(dimethyiamino)-1 ,4,4a,5,5a, 
6, 11,12a-octahydro-3,1 0,1 2,l2a-tetrahydroxy-1,1l-dioxo-2-naphtacenecarboxamide (Formule III, R = 4-me- 
thoxyphenyIe, R 1 = H, Y = Br) ; 

bromhydrate de [4S-(4a,12aot)]-9-[[bromo[4-(trifIuoromethyI}phenyi]acetyI]amino]-4-(dimethyIamino)-l ,4,4a, 
S.Sa.e.ll.iaa-octahydro-S.lO.ia.^a-tetrahydroxy-l.ll-dioxo^-naphtaccnecarboxamide (Formule III, R = 
4-trIfluoromethylphenyIe, R 1 = H, Y = Br) ; 
et 

bromhydrate de [4S-(4a,12aa)]-9-[[bromo[4-(dimethy!amino)phenyI]acetyI]amino]-4~(dimethyIamino)-1 ,4,4a, 
5, 5a, 6, 11 ,12a-octahydro-3,1 0,12,1 2a-tetrahydroxy-1 ,11-dioxo-2>naphtac6necarboxamide (Formule ill, R = 
4-(dlmethyIamino)phenyle, R 1 = H, Y = Br). 

9. Procede de production d'un compose, ou de son sel organique ou inorganique ou complexe metallique, de formule : 



MCH 3 ) 2 




selon la revendication 1, qui comprend !a reaction d'une 9-t(ha!oacyl)amido]-6-demethyl-6-deoxytetracycline, ou 
son sel organique et inorganique ou complexe metallique, de formule : 




selon la revendication 3, avec un nucleophile de formule WH, dans Iaquelie W est commo defini dans la revendi- 
cation 1 , dans un solvant poaire aprotique et dans une atmosphere inerte. 

10. Proc6d6 de production d'un compose, ou son se! organique et inorganique ou complexe metallique. de la formule : 
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£(CH 3 ) 2 




selon la revendication 3, qui comprend la reaction de la 9-amino-6-demethyI-6-deoxytetracycIine, ou son se! or- 
ganique et inorganiquo ou complexc metaHique, do formule : 



JKCH 3 ) 2 




avoc un halogenure d'haloacyle en chaTne droite ou ramifiee de formule : 



r'O 



dans laquelle Y, R et R 1 sont comme defini dans la revendication 3 et Q est haiogene choisi parmi brome, chlore, 
lode et fluor, dans un solvant inerte dans un solvant polaire aprotique et en presence d'une base. 

11. Procede de production d'un compose, ou son sel organique et inorganique ou complexe metallique, de formule : 




selon la revendication 1 , qui comprend la reaction d'une g-amino-S-demethyl-S-deoxytetracycline, ou son sel or- 
ganique et inorganique ou complcxe metallique, de formule : 
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N(CH 3 ) 2 




OH 



5 



NH 2 



H 2 K 



10 



avec un halogenure d'acide de formule : 



dans laquelle R, R 1 , et W sont comme ddfini dans la revendication 1 et X est choisi parmi brome, chlore, iode et 
fluor, dans un solvant inerte dans un solvant polaire aprotique et en presence d'une base. 



25 12. Utilisation d'un compose selon I'une quelconque des revendications 1 , 2, 5, 6 ou 7 dans la preparation d'un m6- 
dicament pour la prevention, Ie traitement ou le controie defections bacteriennes chez les animaux a sang chaud. 

13. Composition pharmaceutique d'une substance comprenant une quantit6 pharmacologiquement efficace d'un com- 
pose selon la revendication 1 , 2, 5, 6 ou 7 en association avec un support pharmaceutiquement acceptable. 

30 

14. Composition veterinaire qui comprend une quantitd pharmacologiquement efficace d'un compose selon la reven- 
dication 1 , 2, 5, 6 or 7 et un support pharmaceutiquement acceptable. 



40 
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